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GENERAL INTRODUCTION 
Assessment of verbal communication in aphasia 
Research investigations of language disorders mainly focus on 
possible underlying linguistic deficits. Moreover, standard 
diagnostic assessment typically concentrates on a description 
of the manifest neurolinguistic deficit in terms of modalities 
of impairment, speaking, hearing, writing and reading, (see, 
for a critical review of standard aphasia tests, Skenes and 
McCauley, 1985; Byng et al., 1990). Standard approaches to 
aphasia therefore provide little information about the 
functional dimensions of language behaviour (e.g. Holland, 
1980; Sarno, 1981; Blomert et al., 1987; Frattali, 1992). 
Methods to evaluate functional language ability are at best 
poorly developed conceptually and/or psychometrically (see 
Manochiopinig et al., 1992 for a review). 
The investigation of functional language behaviour can 
contribute to an understanding of the complex processes under-
lying verbal communication. Such an investigation is 
indispensable when functional reorganization is studied during 
the period of recovery following brain damage. Furthermore, in 
a rehabilitation setting, it is of the utmost importance to 
have insight into the abilities of the patient to cope with 
daily life situations. 
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A first clue to the content of aphasie verbal 
communicative behaviour is provided by studies investigating 
the production of discourse in aphasie patients: 
Analysis of propositions occurring in the stories of 
aphasie and control subjects revealed that the redu-
ced quantity of language in the discourse of aphasie 
subjects was highly selective in that it involved 
reduction of elaborative material but not the basic 
narrative propositions or procedural steps. Thus, we 
concluded that aphasie subjects can be communicati-
vely viable despite disruption of language at the 
sentence level, since the reduction of information 
at the discourse level does not involve information 
that is essential to the preservation of the central 
message (Ulatowska et al., 1981). 
The significance of these observations depends critically 
on the experimental operationalisation of 'communicative 
effectiveness'. The authors measure communicative 
effectiveness in terms of the coherence (content ratings) and 
cohesion (clarity ratings) of the discourses produced, where 
coherence and cohesion related to the well-formedness of the 
patient's discourse structure. 
In a rehabilitation setting, however, it seems much more 
appropriate to operationalise communicative effectiveness in 
terms of the information value of a given message, independent 
of the well-formedness of the produced discourse structure. In 
this way communicative adequacy is explicitly related to the 
understandability of the message for the recipient. 
Understandability itself is again a function of the 
intelligibility of the utterances. In everyday life situations 
the patient can assume that the listener shares a general 
script knowledge of the given situation. It is through this 
contextual redundancy that the recipient of the message can 
cope with formally inadequate communication in everyday life 
situations. Because communication is interactive in nature, 
evaluation of adequateness should take into account the active 
role of the recipient as the interpreter of the message. 
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In other words, adequacy of verbal communication should be 
measured in terms of the understandability and intelligibility 
of the message for the listener (Blomert, 1990). 
Verbal communication and recovery from aphasia 
In The Netherlands at least 25000 persons are hospitalised 
with a diagnosis of a cerebral vascular accident (CVA) every 
year (Vos, 1990) . It is estimated that about one fifth of 
these patients, suffer from aphasia (Brust et al., 1976). So 
even in this small country, every year about 5000 new patients 
have to face the fact that their communicative ability has 
diminished or largely disappeared. One of the main concerns of 
everyone involded, patient, family, friends, physician and 
therapist, is the question: Will the patient recover and, if 
so, how much? 
The paucity of recovery studies is surprising in the 
light of this life important question (Vignolo, 1964; Culton, 
1969; Sands et al., 1969; Kenin & Swisher, 1972; Basso et al., 
1975, 1982; Kertesz & McCabe, 1977; Lomas and Kertesz, 1978; 
Prins et al., 1978; Sarno & Levita, 1971, 1979, 1981; 
Demeurisse et al., 1980; Hartman, 1981; Marshall et al., 1982; 
Pickersgill & Lincoln, 1983; Willmes & Poeck, 1984; Sarno et 
al., 1985; Wade et al., 1986; Holland et al., 1989; Wallesch 
et al., 1992), especially when one compares this to the wealth 
of research on specific symptoms and syndromes. And among the 
recovery studies few are exclusively devoted to stroke 
patients, in spite of the fact that stroke is the dominant 
cause of acquired aphasia (78 % according to Davis & Holland, 
1981; 85 % according to Reinvang, 1984) and is characterised 
by a different recovery pattern than for instance trauma 
(Kertesz & McCabe, 1977). 
From a clinical point of view, the study of recovery from 
aphasia is a prerequisite for developing and directing 
effective rehabilitation programs. At the same time the study 
of recovery might contribute to an understanding of the 
evolutionary nature of some basic aphasie phenomena. For 
instance, well known syntactic disturbances, like agrammatism, 
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are relatively rare in the acute stage; they only develop over 
time (Alajouanine, 1956; Wallesch et al., 1992; Kolk & 
Heeschen 1992). 
Unfortunately, most basic issues in recovery research 
still need clarification. To name but a few: Which neuro-
logical and aphasiological factors have a predictive value for 
recovery and why? Are outcome and rate of recovery different 
for different types of language disturbances? When and how 
long is recovery possible, if at all? 
Research until now has shown that it is disturbingly easy 
to find contradicting results regarding any of these basic 
issues. And if results are accepted by most researchers and 
clinicians in the field, they often turn out to be of a rather 
unspecified nature, such as the rule of thumb that initial 
severity has significant prognostic value for the chances to 
recover (for a review of recovery studies e.g. Sarno, 1976, 
1981; Kertesz, 1984; Basso, 1992). 
The lack of consistent evidence, even at a mere 
descriptive level, makes it hard to develop testable 
hypotheses about the nature and underlying mechanisms of 
recovery processes as such. The development and evaluation of 
effective intervention programs is also seriously hampered by 
the lack of empirically tested, baseline descriptions of the 
time course and outcome of recovery processes. The reasons 
that few studies are conducted are serious and manifold : 
The medical community is relatively indifferent to the 
subject of recovery and seems to assume that no further 
exploration is necessary. Also the many problems associa-
ted with designing and conducting research in recovery 
from aphasia often deter investigators. 
(Sarno & Levita, 1979) 
The many variables involved and the fact that most of 
them are still poorly understood strongly argue in favor of 
controlled assessment, starting in the acute stage. A 
prospective design and a control of time-since-onset have now 
been accepted as necessary design parameters (e.g. Sarno & 
Levita, 1979) . However, many problems of interpretation still 
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arise as a consequence of the assessment instruments used to 
evaluate recovery (for a critical review e.g. Hilimes & Poeck, 
1984). The validity, reliability and sensitivity of the tests 
for measuring change is often questionable. Furthermore, 
different tests measure different neurolinguistic phenomena 
that have different recovery rates. Modality-specific tests 
often differ in basic difficulty, which is then confounded 
with differential assessment of recovery for different 
modalities. Many studies use composite scores over a set of 
different subtests leading to global interpretations, that are 
meaningful for a limited group of patients only. However, the 
independent analysis of single subtest or single category 
scores is not a desirable alternative either. Both approaches 
neglect patterns and interactions between variables that are 
often essential in recovery processes. These problems of 
assessment are further complicated by such notorious sample 
parameters as group size and heterogeneity. Samples often are 
too small to draw reliable inferences, and patient 
characteristics, like type of aphasia and etiology, influence 
recovery patterns differently. 
And last, but not least, studies of effectiveness of treatment 
present additional problems to the ones already involved in 
recovery studies (e.g. Wertz et al., 1986; Wertz, in press). 
It is for instance not implausible, that type of intervention 
in relation to time post-onset is critical, because different 
language functions recover at different rates. 
The problem of interpretation and choice of assessment 
instrument can be illustrated by discussing two well-conducted 
studies, performed more than two decades apart. Both studies 
concentrate on stroke patients. 
Vignolo (1964) was the first to evaluate a group of 
patients with and without therapy by means of a standard 
aphasia battery. One part of the patients had their first 
examination within two months post-onset, the other at a later 
point in time. The moment of retest was either less or more 
than six months after the first test moment. The results 
showed that patients examined for the first time within two 
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months recover significantly better than patients examined 
later. No recovery was found in the period after the first 
half year post-onset. 
In the second study (Sarno et al., 1985), patients were first 
tested between 4-6 months post-onset, retested between 1 and 
2,5 years post-onset and the language deficit was assessed by 
means of a functional language instrument ('Speaking' and 
'Understanding' part of the Functional Communication Profile, 
Sarno, 1969). The whole group did show significant recovery 
and the authors concluded: 
Such findings can be taken to indicate continuing reco-
very for the period under study. As a result, recovery 
could not be considered terminated 4-6 months post-onset 
(Sarno et al., 1985) 
A comparison of the results of both studies illustrates a 
basic interpretation problem: First, the instruments for 
evaluating recovery measure different aspects of language 
behaviour and second, time post-onset for test as well as 
retest and interval between test and retest differ widely. 
But, despite the different test moments post-onset, these 
results strongly suggest that the finding of a prolonged 
period of recovery was dependent on the use of a functional 
language evaluation instrument. This suggestion can be 
substantiated by recalling the results of a study 
investigating global aphasie patients by means of a functional 
screening test. 
Sarno & Levita (1981) studied 7 global aphasie patients, 
defined as "a group of patients with heterogeneous linguistic 
impairments who are similar only with respect to the presence 
of severe communication dysfunction across all modalities", 
over the first year post stroke. Improvement was shown for 
overall functional communication ratings (FCP, Sarno, 1969), 
but not on a measure of general severity of aphasia (BDAE-
Severity Rating Scale, Goodglass & Kaplan, 1972). A comparable 
discrepancy between improvement on a functional (FCP) and a 
standard measure (BDAE) was demonstrated in two chronic 
patients (Penn, 1987). One patient had a long standing aphasia 
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of twelve years and the other patient was two and a half year 
post-onset when first tested; both patients only showed a 
functional improvement five years later. These results clearly 
demonstrate the importance of functional assessment for 
studying recovery from aphasia. The measured improvement in 
overall functional communication, including verbal and non-
verbal abilities, suggests that functional language 
improvement in aphasie patients should be measurable as well. 
In summary, the design and analysis of many recovery studies 
is in need of improvement. One of the main problems concerns 
the nature and psychometric basis of the instruments used to 
evaluate changes over time. In the next chapters, the 
construction, reliability and validity of a test for measuring 
verbal communicative behaviour in aphasie patients is 
discussed. In the chapters thereafter, the appropriateness of 
this test for prognosis and outcome of recovery from aphasia 
is investigated. 

AMSTERDAM-NUMEGEN EVERYDAY LANGUAGE TEST ' 
Rationale and goals 
How effectively can a patient convey a verbal message despite 
linguistic compromises of a syntactic, semantic, phonological 
and/or articulatory nature? This question motivated the 
development of the Amsterdam-Nijmegen Everyday Language Test 
(ANELT) (Blomert, 1992; Blomert et al., 1991; Blomert et al., 
1994, in press; Schokker et al., 1992), and it leads directly 
to the main assumption underlying the test: The level of 
communicative effectiveness is determined by the adequacy with 
which information is communicated in everyday life situations, 
relatively independent of the linguistic form of the 
utterances used. At this time there is no coherent well-
articulated theory of the relation between language 
disturbances and verbal and/or non-verbal communication; 
furthermore, the interaction of the verbal and non-verbal 
communication systems under pathological conditions is also 
poorly understood (Feyereysen, 1991). Acknowledging these 
considerations and the fact that the prominent impairment of 
This chapter Is an adapted and elaborated version of 
Blomert et al, 1994 
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aphasie patients is a language disorder, it was decided to 
develop a test for measuring verbal communicative abilities. 
Beyond this, the following further goals were established at 
the outset of the development of the ANELT. 
(1) Domain specificity. The ANELT is designed to provide 
an index of the verbal communicative behavior of patients with 
specific language impairments. This implies that an 
ecologically valid context for the investigation of verbal 
communicative abilities resides in the domain of situations a 
patient might be likely to encounter in daily life. The items 
of the test must therefore be plausibly representative of the 
daily life reality of patients. These daily life situations 
must, consequently, be of a sufficiently general character to 
be recognizable and imaginable to every adult, independent of 
the unique aspects of personal background and experience of 
any particular individual. 
(2) Pathology criterion. An explicit goal of the test 
is the measurement of verbal communicative abilities in a 
pathological domain. It is therefore essential that the test 
reliably discriminates patients with language disturbances 
from healthy linguistically unimpaired subjects. 
(3) Patient criterion. The test is originally being 
developed for adult populations suffering from acquired apha-
sia. To be of utility in diagnostic and research contexts, it 
must be possible to administer the test to patients at bed 
side in the acute stage as well as to chronic patients. 
Therefore, the test must take little time to administer and be 
designed with few and easily manipulable materials. 
(4) Recovery. The ANELT is designed as an instrument 
for the assessment of the level of verbal communicative 
abilities of individual aphasie patients. Beyond achieving 
that general goal, a second explicit goal is the measurement 
of change: evaluation of recovery processes, including the 
evaluation of the effect of different intervention strategies 
on communicative abilities. 
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Construction and Principles of design 
Defining the construct 'Verbal Communication' 
Because a sufficiently explicit theory of verbal communication 
is not available, it has to be clear from the outset how the 
construct 4Verbal Communication' is understood in the context 
of the ANELT. The lack of a formal theoretical framework 
forced a pragmatic approach to be taken: 
л
 егЬа1 Communication' is therefore operationally defined in 
terms of the measuring unit of the test variables. 
Verbal communication is a function of the Understand-
ability of the message to be communicated and the 
Intelligibility of the utterances per se of a given 
daily life scenario, where for each construct five 
levels of ability are differentiated; ynot at all', 
'a little', ^medium', ^reasonable', and xgood'. 
This definition leads to two different scoring scales: 
Α-Scale — Understandability of the message, and B-Scale — 
Intelligibility of the utterance per se. Understandability 
relates to the content of the message to be communicated, 
independent of the linguistic form of the utterances. 
Intelligibility relates to the perception of the utterance per 
se, independent of the content or meaning; for instance, if a 
patient produces a neologism that the listener can repeat or 
transcribe without any problem, then the utterance is highly 
intelligible but not understandable. 
Selection of items 
The test incorporates a series of daily life situations which 
involve verbal social interaction. The suitability of the 
scenarios as test items was evaluated on the basis of the 
following three criteria. 
(1) Plausibility and imaginability. Each scenario has 
to be highly imaginable to any randomly chosen adult, and it 
must be highly plausible that such a person has engaged in 
analogous, if not identical, situations in the normal course 
of events. The situations therefore must be selected from 
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social interactions in the public domain since other domains 
such as family interactions are prone to contain idiosyncratic 
elements. 
(2) Memory insensitivity. Given the fact that aphasie 
patients often suffer from other potentially contaminating 
disturbances, only scenarios which are short and contain a 
single prominent message can be selected. So as not to con-
found memory capacity with goal-directed communicative 
behaviour, scenarios cannot involve progressively structured 
dialogues which may tax verbal memory, rather they must be 
brief encapsulated events. This brevity principle also helps 
to avoid fatigue, maintain patient interest, and facilitate 
administration. 
(3) Object appropriateness. Where objects are an 
integral part of a scenario (about one-third of the items) 
they must be well-known, simple in nature, and manipulable by 
a patient. 
During the selection phase a large number of scenarios 
was tested with normal subjects, to insure that these criteria 
were satisfied. These subjects, roughly matched on 
biographical characteristics with typical aphasie populations, 
also served to insure that the pathology criterion is 
satisfied operationally by imposing the condition that all 
normal subjects must receive a maximum or near-maximum score 
on any scenario for it to be included in the ANELT. In 
consecutive series of pilot studies with healthy subjects the 
completeness and homogeneity of the responses for all the 
selected items could be demonstrated. Out of this process, 
twenty test scenarios were selected. 
The content validity of the item selection is further 
guaranteed by the finding that all normal subjects, 
participating in the standardisation procedure (N=60), judged 
the situations as highly imaginable and recognisable, 
independent of biographical background, and representative of 
daily life situations (subjects were questioned about the 
nature of the scenarios after test completion). 
ANELT 13 
Test description 
Test items characterize familiar everyday life situations like 
calling the doctor or talking with a neighbour or a sales 
clerk (see Table 1 for examples of test items). The scenarios 
all have a strongly conventional script-like character. The 
test scenarios engage the interest of patients, minimize 
stress in the testing situation, and encourage optimal 
performance. 
TABLE 1. ANELT I : items 
(1) You are now at the dry cleaner's. You have come to pick 
this up and you get it back like this [present shirt with 
scorch mark] What do you say ? 
(2) The kids on the street are playing football in your yard. 
You have asked them before not to do that. You go outside 
and speak to the boys, what do you say ? 
(3) You are in a store and want to buy a television. I am the 
salesperson here. "Can I help you ?" 
(4) You go to the shoemaker with this shoe. [Present shoe] 
There is a lot wrong with this shoe, but for some reason 
you want him to repair only one thing. You may choose 
what. What do you say ? 
(5) You have an appointment with the doctor. Something else 
has come up. You call up and what do you say ? 
(6) You are in the drug store and this [Present glove] is 
lying on the floor. What do you say ? 
(7) You see your neighbour walking by. You want to ask him/her 
to come visit sometime. What do you say? 
(8) Your neighbor's dog barks all day long. You are really 
tired of it. You want to talk to him about it. 
What do you say ? 
(9) You have just moved in next door to me. You would like to 
meet me. You ring my doorbell and say ... 
(10) You are at the florist. You want to have a bouquet of flowers delivered to a friend. J am the salesperson. 
What do you say ? 
(ANELT - English language - version) 
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Each situation involves two people, the examiner and the 
patient, with the tester presenting the situation verbally to 
the patient. The testing situation is such that the patient is 
the one who raust do the talking; the tester is the interested 
listener. Thus, the test involves short communicative 
situations which have a realistic quality and yet elicits what 
is basically a monologue. A real dialogue between patient and 
tester would make a psychometrically sound standardization 
procedure hard to accomplish. Testing time is 15-25 minutes 
for the administration of each ANELT version. 
Principles of administration and scoring 
Each test session is preceded by two practice items which are 
equivalent in all respects to the test items. The practice 
items give the tester an opportunity to provide explicit 
instruction and correction to patients should they have any 
misapprehension as to the task expectations of the test; more 
generally, they provide a vehicle for bringing the patient 
into the test set. The whole test session is recorded on 
audio tape for later scoring. The tester knows the scenarios 
by heart and thus can maintain eye contact and engagement with 
the patient throughout item presentation. The tester is not 
allowed to start a dialogue with the patient during the 
administration of the test. This is critical since the test 
situation is explicitly not a role playing dialogue situation, 
and items cannot be scored when there are dialogue exchanges 
between tester and patient. Furthermore, it must be stressed 
that the patient is allowed sufficient time to formulate a 
response; there is no prescribed time limit per item. 
Because the ANELT is a test for measuring verbal 
communicative abilities, non-verbal responses will, in 
principle, not be scored. Relevant non-verbal reactions 
within the context of a scenario are, however, protocolled if 
they are connected to some form of verbal expression. In the 
context of a deictic expression like "this", pointing to an 
object is pragmatically appropriate behavior, and it is, 
therefore, essential that note be made of such non-verbal 
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behavior so that the audio recording of the test session can 
be accurately scored. Non-verbal responses are then taken 
into consideration only where they can serve to reinforce or 
disambiguate a verbal response. Non-verbal responses, no 
matter how adequate they may be, do not contribute to the 
score in the absence of an appropriate referential utterance. 
The communicative adequacy of the responses is scored 
independently for each item on scales for the understand-
ability and intelligibility of the whole response given. The 
level of the verbal communicative ability of a given patient 
is expressed as a total score for each of the scales. 
Constructing two parallel versions 
The ANELT is specifically designed to measure verbal 
communicative skills. From the outset of its development, an 
additional explicit goal set for the ANELT has been the 
measurement of change in verbal communication abilities in 
time. In regular clinical practice it is not uncommon that a 
patient is tested more than once on the same instrument in a 
short period of time. It is therefore more than a simple 
convenience to have parallel versions of the same test 
available. 
Two parallel versions of the test have been constructed, 
each consisting of ten items. A preliminary investigation of 
the reliability of both versions showed them to be quite 
reliable (N = 35; Cronbach's alpha = >.90 for both versions). 
The main principle guiding the construction of the two 
versions is the need to create versions of comparable 
difficulty. The comparison of item means underlies the 
procedure for dividing the items in such a way as to construct 
two versions which have a comparable build-up in item 
difficulty while at the same time keeping average test 
difficulty equivalent. 
The availability of two parallel versions (here after 
ANELT I and II) offers the opportunity to evaluate specific 
aspects of recovery and/or therapeutic intervention at two 
different points in time without biasing effects due to 
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learning and memory. The construction of two ten-item versions 
also contributes to the design principle of brevity which was 
noted above. 
Standardization procedures and norm samples 
Establishing the pathology criterion 
To establish the pathology criterion, which was one of the 
original goals of the test's construction, a sample of sixty 
adult Dutch subjects without any history of neurological 
impairment or disease, but comparable to the sample of aphasie 
patients in terms of age, sex and occupational background, 
were tested with ANELT I and II. This sample consisted of 
twenty-seven male and thirty-three female subjects ranging 
between 20 and 87 years of age (median age: 55). The results 
showed that normal subjects obtain maximum or near-maximum 
scores for every test item on both 5-point ANELT scoring 
scales. Furthermore, a content analysis of the response 
patterns revealed them to be rather homogeneous in nature 
(Blomert, 1990). This result confirmed the findings of the 
pilot studies (e.g., Blomert et al., 1987) and reflects the 
conventional and well-structured character of the selected 
scenarios. Having satisfied the first assumption of the 
pathology criterion (normal subjects do not deviate from the 
maximum score), the second assumption has to be met: aphasie 
patients deviate from maximum. The results of the norm group 
show that the highest ranking ANELT performance is to be found 
in the patient group described as 'Rest' aphasia (N=27, mean 
45.81, s.d. 3.51, see table 13). The category 'Rest' aphasia 
applies to patients, who show some residual language 
pathology. This occasional occurrence of aphasiological 
symptoms is too rare to meet the criteria of the other 
categories. So, the best aphasie performance still deviates 
from maximum and therefore normal performance. 
Based on these findings, it can be safely concluded that 
the pathology criterion, which requires that the ANELT 
reliably distinguishes between healthy and language impaired 
individuals, has been established in absolute terms and that 
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the test can in principle measure deviations in basic verbal 
communicative skills. 
Тле patient sample 
In a normal population, criteria for sampling are usually 
based on well-described occupational and demographic 
characteristics. Sampling in a population with language 
pathology requires knowledge of the epidemiology of aphasia. 
Such knowledge is not, however, available in The Netherlands 
(Hermann et al., 1982) nor most other countries. Therefore 
the following criterion for representativeness of the sample 
is accepted: All known aphasie syndromes, where patients with 
a given syndrome reasonably vary on an independent severity 
criterion, have to be sufficiently represented in the total 
sample population. An "aphasie syndrome" is interpreted as a 
coherent description of an aphasiological symptom complex on 
the basis of an independently established classification 
system. The Aachen Aphasia Test (AAT, Huber et al., 1984, 
AAT-Dutch Version; Graetz et al., 1992) serves as the standard 
aphasia battery for purposes of classification of patients by 
syndrome; in the standardization sample, every patient is 
classified by at least three experienced judges. The relevant 
syndrome classification criteria are based on the syndrome 
classifications of Poeck et al., (1975). The use of the AAT 
also provides a means of evaluating the distribution of 
different types of aphasia in the sample population. To insure 
both the necessary scope in syndrome types and to guarantee 
sufficient variation in duration of aphasia and degree of 
hospitalization, some 40 institutions differing in clinical 
emphasis participated in the study; these included acute care 
hospitals, rehabilitation centers, nursing homes, and 
independent speech therapists. 
Four general criteria were established for a patient to 
be included in the sample: (a) Dutch as a native language, 
(b) age between 20 and 85 years, (c) uni-lateral (left) 
lesions and (d) an acquired aphasia of cerebrovascular 
etiology. The distribution of relevant biographical and 
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aphasiological patient variables in the standardization sample 
are summarized in Table 2. The samples for ANELT I and II 
partly overlap (for description see below, for justification 
see discussion); because the non-overlapping part does not 
lead to different distributions of patient characteristics 
only one sample is summarised. 
TABLE 2. Norm sample ANELT I : Patient characteristics. 
A.A.T. * 
SYNDROME 
CLASSIF. 
GLOBAL 
BROCA 
WERNICKE 
ANOMIC 
NOT-CLASS 
REST ** 
TOTAL 
Ρ ERC. 
Ν 
38 
54 
20 
62 
50 
36 
260 
100 
M 
19 
31 
13 
36 
27 
24 
150 
58 
SEX 
F 
19 
23 
7 
26 
23 
12 
110 
42 
AGE 
MED 
66 
63 
74 
61 
69 
63 
65 
(YRS) 
RANGE 
43-81 
23-81 
44-85 
24-79 
33-79 
20-79 
20-85 
DURATION# 
MED RANGE 
10 1- 68 
12 1-140 
4 1- 24 
5 0- 63 
6 1- 70 
9 1- 84 
7 0-140 
* Aachen Aphasie Test-Dutch version (Graetz e.a. 1992) 
** description see text, # in months 
The Token Test, which is a subtest of the AAT, is taken to be 
a measure of general severity (e.g. Orgass, 1986). Token Test 
results are employed here to test whether the criterion of a 
reasonable distribution of severity both within and across 
syndromes is satisfied (Table 3). 
Of the total sample taking ANELT I and II, cerebro­
vascular accident is the etiology in 94% of cases; the 
remaining patients had aphasia due to trauma (3%), tumor (1%), 
other/unknown (2%) . On the basis of the variables taken into 
consideration in establishing the patient sample, it can be 
concluded that a very reasonable distribution of all relevant 
variables was attained and that the samples necessary for the 
evaluation of the psychometric characteristics of the ANELT 
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were appropriately covered. This is all the more true because 
the population samples for ANELT I and II do not differ on any 
significant criterion. 
TABLE 3. Norm sample ANELT I : Severity of aphasia 
Token Test performance (nr. of pts.). 
AAT 
SYNDROM 
CLASS. 
GLOBAL 
BROCA 
WERN. 
ANOMIC 
NOT-CL. 
REST 
NR. PTS 
Ρ ERC. 
TT : DEGREE OF SEVERITY * 
NO/MIN. MILD AVER. SEVERE 
0 2 8 28 
3 15 30 6 
1 1 6 12 
9 33 16 4 
4 9 26 11 
18 13 5 0 
35 73 91 61 
13 28 35 24 
PATIENTS 
TOT PERC 
38 15 
54 21 
20 8 
62 24 
50 19 
36 13 
260 
100 
* Norms Dutch AAT (Graetz e.a. 1992): No/Min. = 0-6, 
Mild = 7-23, Average = 24-40, Severe = 41-50 errors 
Composition of the Dutch norm sample 
An analysis of the parallellity of ANELT I and II requires 
that both versions of the test be administered to a group of 
patients on the same day. Therefore, 125 patients were 
submitted to double testing, controlling for the presentation 
orders of versions I and II. As a consequence, the norm 
samples for both versions are not completely independent since 
this patient group was included in the norm samples for both 
ANELT I and II (see the Discussion of Reliability for the 
psychometric rationale for this procedure). The remainder of 
the sample, 135 for ANELT I and 143 patients for ANELT II, 
were recruited in the course of a study of recovery during the 
first year post-onset (Blomert, 1993a). It was decided to 
include only one measurement of each patient in each version. 
If patients recruited from the recovery study show up in both 
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samples, it is always the case that the acute measurement (1 
month post-onset) is included in the sample for one version 
and the chronic measurement (more than 7 months post-onset) is 
included for the other version. 
Psychometric analysis: Reliability 
General considerations 
The best known reliability coefficient for a scale is 
Cronbach's alpha. However, Cronbach's alpha is a necessary 
but not a sufficient condition for a good scale: 
If Cronbach's alpha is low, it is highly unlikely that the 
items of a scale consistently measure the same variable; on 
the other hand, a high value of Cronbach's alpha does not 
necessarily mean that measurements are without serious 
systematic errors. 
In addition to Cronbach's alpha, classical test theory 
offers two other measures for estimating the reliability of a 
scale: stability and parallelity (Allen & Yen, 1979). In this 
study these different aspects of reliability are explored by 
means of a confirmatory factor analysis using maximum likeli-
hood estimation (Jöreskog & Sörbom, 1988). The investigation 
of the uni-dimensionality of the scales controls for possible 
causes of systematic error, such as multiple dimensionality 
and item bias. 
The reliability of the test as a measuring instrument as 
well as its practical utility requires showing that the 
ratings of independent judges over the same population of 
patients are in sufficiently strong agreement. The discussion 
will therefore proceed from considering (1) interrater 
reliability to the questions of (2) test-retest reliability, 
(3) the parallelity of ANELT I and II, and (4) item bias and 
uni-dimensionality of the scales. 
Data handling: missing data 
The norm samples for ANELT I and II entail only a very small 
amount of missing data: 1.8% for Α-Scale (tester error .3%, 
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refusal of patient .9% and really missing .6%), 2.2% for B-
Scale (tester error .3%, refusal .9%, missing 1.0%). Patients 
having more than 3 items missing were disregarded and not 
included in the samples. Missing item scores were replaced by 
the mean item score of a given patient. 
Interrater reliability 
Method 
To investigate the degree of unanimity in scoring, a special 
study was undertaken involving six relatively untrained judges 
scoring fourteen patients selected from the norm sample. 
The six judges were acquainted with the ANELT scoring system, 
but they were not expert raters. The patient group consisted 
of Broca, Wernicke, Global, and Anomie patients, as defined by. 
the AAT, with the patients in each syndrome group varying 
according to the degree of severity as assessed on the Token 
Test (group mean 26, range 3-48 errors). Because these 
patients were selected from the parallelity sample which 
received both I and II on the same day, all twenty items could 
be judged for each patient. 
.Results and discussion 
The method of analysis developed by Krippendorff (1970) was 
employed in treating the interrater data (Table 4). This 
estimation of interrater reliability reveals random as well as 
systematic error in the observed scores. As can be seen from 
Table 4, interrater reliability is satisfactory; this is 
especially notable since the judges were not well-trained. It 
seems that the B-Scale, Intelligibility, was a bit more 
difficult to judge than the Α-Scale, Understandability (but 
see Discussion on Reliability below). Intelligibility is 
defined as the clarity of the perceived utterance, independent 
of its content. Intelligibility is not restricted solely to 
peripheral aspects as voice quality and articulation. The 
definition also admits consequences of central levels of 
language disturbances. 
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TABLE 4. Interjudge reliability 
(Krippendorff ; 6 judges, 14 pts). 
SCALE 
Al 
A2 
Bl 
B2 
RELIAB 
.92 
.94 
.72 
.70 
SYST.ER 
.03 
.02 
.14 
.17 
RAND.ERR 
.05 
.04 
.14 
.13 
* Reliability, systematic and 
random error for ANELT I & II 
The Krippendorff analysis revealed some systematic error. 
Inspection of the reliability coefficients for individual 
judges (N=6) revealed that one judge is less reliable overall, 
than the other judges. This judge showed as much systematic 
as random error. One other judge showed an almost entirely 
systematic bias. Both these judges were members of the same 
aphasia team, and by interviewing them later it was learned 
that both (falsely) interpreted the scale for Intelligibility 
predominantly as an articulation scale. The high agreement 
among judges justifies an investigation of the reliability of 
the test. 
Test-Retest reliability 
Method 
An assumption underlying the test-retest procedure requires 
that the studied patient variables do not change during the 
test interval. The stability of the test is therefore 
investigated by means of thirty chronic aphasie patients from 
the norm sample (18-months median duration of aphasia, range 
7-84 months) with a test-retest interval of 3 months. 
Patients were tested with ANELT I and II on each test 
occasion. The twenty scenarios were presented in a random 
order, different for each patient, and different on the two 
test occasions. Six groups of patients as classified on the 
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AAT were used: Broca, Wernicke, Global, Anomie, Not 
Classifiable, and 'Rest' aphasie patients. 
Results and discussion 
Patient data were analyzed by means of a confirmatory factor 
analysis (LISREL 7; Jöreskog & Sörbom, 1988). The coefficient 
of stability is expressed by the correlation between the 
'true' scores of both test moments. This correlation was 
represented by the correlation between the underlying factors: 
Α-Scale: ANELT I =.915 (SE =.052), II =.991 (SE =.035); 
B-Scale: ANELT I =.739 (SE =.096), II =.765 (SE =.085). The 
level of verbal communicative ability at both test moments in 
time was evaluated by a t-test for paired samples (Table 5). 
TABLE 5. ANELT : Stability over time, (n=30 patients). 
ANELT 
ANELT I 
SCALE A 
SCALE В 
ANELT II 
SCALE A 
SCALE В 
TEST 
MEAN 
36.63 
40.97 
36.63 
41.93 
S.D. 
10.11 
7.18 
9.57 
7.48 
RETEST 
MEAN 
37.83 
39.73 
36.83 
40.20 
S.D. 
9.78 
9.59 
10.12 
9.74 
T-TEST 
Τ Ρ 
-.94 .354 
.97 .338 
-.20 .845 
1.48 .148 
The pattern (factor-correlations) as well as the level (t-
tests) of performance did not differ between test moments 1 
and 2; this was true for both 10-item sets. Comparisons for 
each of the 20 items also showed no significant differences on 
item level. So, both ANELT scales prove to be stable over 
time. Consequently, one of the requirements of a measuring 
instrument for assessing changes over time has been 
established. 
Parallelity of ANELT I & II 
Method 
To estimate parallel reliability, two measurements by means of 
interchangeable test versions have to be performed 
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contiguously in time. Items of parallel test versions do not 
share any content to preclude confounding effects of learning 
and/or memory. From a purely psychometric point of view, 
however, the two test versions should be identical. Two test 
instruments can be assumed to be perfect parallel tests only 
if (1) total scores do not differ between versions, (2) the 
correlation of 'true' scores equals 1, and (3) the error of 
measurement for both instruments is not different (Allen & 
Yen, 1979). Both versions were administered to 125 patients 
from the norm sample in the same test session, controlling for 
order of presentation of test version. 
Results and discussion 
To test the first assumption of parallelity, the observed sum 
scores are compared (t-test for dependent samples; Table 6) 
Given the nearly equivalent means on the B-Scale, this 
'significant' result must be interpreted as a statistical 
artifact and not as a real difference.2 
To test the second assumption a confirmatory factor 
analysis was executed with the following results: A-Scale: 
correlation between factors =.989 (SE =.010); B-Scale =.998 
(SE =.005). So, the correlation of the 'true' scores for both 
versions is nearly perfect. 
In case two measurements correlate to a very high degree, 
significant differences can occasionally occur because under this 
circumstance the t-test for mean differences becomes very sensitive to 
minimal differences. This follows from the formula: 
Σ <
Xl-*2> 
η 
-a _ s^+sl-2СОУ(*!*;) _ Σ (Хг-Xj) 
^
 П
 yjsl+sl-ZS^r 
It turns out that the correlation for both В Scale scores is indeed very 
high (r» >.9S), so the conclusion that the apparent difference ів a 
statistical artifact is accepted. 
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TABLE 6. Parallelity of ANELT I S, II, (η = 125 pts.)· 
SCALE 
A 
В 
ANELT I 
MEAN S.D. 
33.17 11.80 
39.08 10.24 
ANELT II 
MEAN S.D. 
32.94 12.11 
39.76 10.59 
T-TEST 
Τ Ρ 
.59 .540 
2.69 .008 
The third assumption, equal error variances, was tested 
by comparing the covariance matrices of the item scores. They 
did not differ: Chi-square =.27, df = 3, ρ =.999. 
Because the assumptions of parallelity are valid, it can 
also be assumed that the correlation between 'true' scores for 
the A- and B-Scales of each version must be equal. This 
turned out to be the case: the correlation (estimated with a 
confirmatory factor analysis) for both scales of ANELT I was 
.747 (SE =.045) and for ANELT II .727 (SE =.047), and these 
did not differ. On the basis of these results, both test 
versions can be accepted as psychometrically identical and 
therefore true parallel test versions. 
Implications for test use. 
The stability of the test and the availability of two parallel 
versions are advantageous for clinical as well as research 
procedures. First, because administration of the parallel 
versions to the same patient at about the same time will 
result in the same observed score, retesting a patient within 
very limited time intervals is a concrete possibility on a 
sound psychometrical basis. Second, changes in time due to 
spontaneous recovery and/or therapeutic intervention can be 
assessed reliably because the instrument itself is stable. 
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Item bias and uni-dimensionality of the scales 
Method 
A consistent theory of disturbances in verbal communication is 
not yet available. What is evident, however, is that verbal 
communication is a complex skill determined by more than one 
factor. By clearly describing the concepts of 
'Understandability' (Α-Scale) and * Intelligibility' (B-Scale), 
the possibilities for ambiguity in the scoring procedure is 
assumed to be excluded. The assumption of uni-dimensionality 
for a scale, however, can only be taken to be empirically 
valid if the scale is uniquely measuring the concept that it 
purports to measure. 
The uni-dimensionality model, known as the congeneric 
model (Jöreskog & Sörbom, 1982), is schematically presented in 
Fig. 1. The concept to be measured is the trait (Τ), where the 
factor loadings ,
 n
 represent the shared variance of the items 
x, „. The part of the variance thus not accounted for is the 
residual variance of the items (e,
 s
 in Figure 1) . By fitting 
the model, it is checked, whether the items only have uniquely 
bound variances. If the covariance of the items deviates from 
zero, the residual variances of the items are not unique but 
systematic, and the scale cannot be assumed to be uni­
dimensional. In case of the ANELT this would mean that some 
items of a scale measure some unintended trait, and in that 
case these items would be biased. An item is biased if the 
score on that item is not only determined by the trait (T) of 
a given subject, but if the response is also significantly 
influenced by the unintended trait (V) . For cases of this 
sort, Oort (1989) introduced the concept of a 'potential 
violator' of the uni-dimensionality of a scale. According to 
this approach the theoretically relevant potential violators 
have to be included in the analysis. An example of a 
violation of the uni-dimensionality model is given 
schematically in Figure 2. The trait measured by the items is 
T. The relation between Τ and the items is of a necessary 
nature and is expressed in the congeneric model in the values 
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of the factor loadings. A relation between Τ and the 
potential violator, V, is possible, but not necessary and does 
not have to imply that item x, is biased. For example, imagine 
that anomie patients are more *understandable' than other 
syndrome groups; this would mean that there is a relation 
between V (Anomie) and Τ (Understandability). If, however, 
there is also a direct effect of V on item x¡, then x, does not 
only measure Τ but also V and is called biased. In terms of 
the example given, this would mean that anomie patients 
perform significantly better on a given ANELT item than their 
overall level of performance would justify. 
Oort (1989) differentiates three steps in the process of 
investigating the uni-dimensionality of a scale: Step 1: 
Choice of potential violators; Step 2: Detection of item bias; 
Step 3: Testing the uni-dimensionality model. Each of these 
steps is reviewed in turn. 
FIGURE 1. Congeneric model. 
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FIGURE 2. Item bias. 
Step 1: Choice of potential violators. The analysis for the 
detection of item bias was performed on the data of the norm 
sample, and both scales for both versions were included. In 
choosing potential violators, attention was focussed, in the 
first place, on test parameters; the ANELT scales are 
themselves potential violators of each other. Furthermore, 
two group variables, age and sex, were included, although the 
correlations of these variables with the ANELT scales happen 
to be rather low. The aphasie symptom complexes (Broca, 
Wernicke, Global, and Anomie) were also included. 
Step 2: Detection of item bias. Fitting the model for every 
scale results in a so-called modification index for each item; 
a measure of item bias, approximately Chi-square distributed 
with one degree of freedom. The level of significance (.01 
for the whole scale) is corrected for multiple comparisons 
(Bonferroni adaptation, in Oort, 1992) . 
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Results. Not one of the modification indices reached 
the critical value ( < 10.81) . It can be concluded that none 
of the ANELT items showed inherent advantages or disadvantages 
for the characteristics of the different aphasia symptom 
complexes. The items also did not exhibit any bias for age 
and sex. Furthermore, it could be shown that the influence of 
Intelligi-bility on the judgment of Understandability was not 
different for any of the twenty items and was therefore 
independent of the specific difficulty of a given scenario. 
Step 3: Testing the model of uni-dimensionality. The 
congeneric model was fitted to the data of the norm sample. 
The model is taken to fit the data if the Chi-square test does 
not exceed twice the number of degrees of freedom of the model 
(e.g. Marsh et al., 1988) and/or, if the Adjusted Goodness of 
Fit (AGFI, Jöreskog & Sörbom, 1988) is > .90. The test for 
goodness of fit for the congeneric model can be further 
restricted by assuming equal factor loadings and equal error 
variances for the scale. In this case, all items contribute 
an equal amount to the shared variance with the same amount of 
error contribution, and the assumptions for the tau-equivalent 
model are met. 
Results. The results for the norm samples (N=260, N=268) 
showed that the goodness of fit of the congeneric model is 
very satisfactory for the A- and B-Scales as well as for both 
versions, ANELT I and II: AGFI >.91 for each scale. The 
goodness of fit hardly differed between scales (Table 7 
summarises results for ANELT I) . These results mean that 
there is no reason for assuming multi-dimensionality. 
Inspection of the factor loadings shows them to be high 
for all items. The factor loadings for the items of the 
B-Scale were higher for both versions than the loadings for 
the Α-Scale. The judgments of Understandability of a given 
response of a patient included, in general, slightly more 
error than the judgment of the Intelligibility of the same 
response (for an interpretation of this finding, see 
Discussion on Reliability) . 
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TABLE 7. Uni-dimensionality of scales, η =260. 
ITEM 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
MEAN 
A SCALE ANELT I B-SCALE 
MEAN λ, ρ, MEAN λ, ρ, | 
3.26 .79 .62 
3.34 .82 .68 
3.26 .79 .63 
3.34 .74 .64 
3.17 .81 .66 
3.33 .84 .70 
3.31 .83 .69 
3.10 .85 .72 
3.08 .79 .63 
2.76 .81 .66 
3.18 
CON - χ 2 = 74.44 
GENERIC (p<.001) 
MODEL df= 35 
AGFI=.919 
ITEM 
1-10 
all 
λ Ρ 
.81 .66 
TAU - χ 2 = 97.36 
EQUIVALENT (p<.000) 
MODEL df= 53 
AGFI= .930 
3.98 .89 .78 
3.95 .88 .78 
4.02 .90 .81 
3.99 .87 .76 
4.04 .89 .80 
4.00 .90 .80 
3.98 .92 .84 
3.95 .90 .81 
3.98 .89 .80 
3.93 .87 .76 
3.98 
χ
2
 = 76.77 
(P-C.001) 
df= 3 5 
AGFI=.910 
λ Ρ 
.89 .80 
χ
2
 = 90.83 
(ρ<.000) 
df= 53 
AGFI= .931 
(λ,): factor loadings ; (ρ,): reliabilities 
χ
2
: Chi-square; AGFI: Adjusted Goodness of Fit Index 
A description in terms of the Tau-equivalent model showed 
that the scale characteristics in terms of the congeneric and 
the tau-equivalent model hardly differed. This implies that if 
the extra restrictive condition of equal variances is assumed, 
the goodness of fit of the uni-dimensionality model was not 
worse. The characteristic difficulty of an item is expressed 
in its mean. The item difficulties within each scale hardly 
differed (Table 7) . It should be noted here that the last 
three items of both versions have lower Α-Scale means, 
implying that items increased somewhat in difficulty. On the 
basis of pilot studies, items were rank ordered according to 
difficulty to maximize the discriminative power of the test. 
Furthermore, both versions were constructed to reflect this 
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characteristic in a comparable manner. The resulting rank 
ordering confirmed that this manipulation was highly 
satisfactory. A comparison of the item means and reliability 
indices reveals that they were not related. It is a 
convenient characteristic of the scales that the specific item 
difficulty of a given scenario did not influence the 
reliability of the item. These results justify the conclusion 
that the ANELT items do measure Understandability and 
Intelligibility of the verbal responses of aphasie patients 
with an equal error of measurement. For the reliability of 
the score, it does not matter which items are administered. 
Discussion of reliability measures 
Discrepancies in reliability measures 
The study of interrater reliability shows that judges rate 
verbal responses fairly accurately. It is noted that 
agreement among judges is somewhat lower for the rating of 
Intelligibility. The same minimal discrepancy also shows in 
the study of test stability. The fact that the same judges 
participated in both studies might be sufficient to explain 
this relation. But more interesting is the not completely 
unexpected fact that the analysis according to Krippendorff 
(1970) revealed that if errors of measurement occur in the 
observed scores for the B-Scale, then they are mainly 
systematic in nature. In contrast to these results, the 
reliability analysis of the norm samples did show very high 
coefficients for the items on the B-Scale, even higher than 
the Α-Scale coefficients. This indicates that assessment of 
Intelligibility is quite reliable, with very small variance 
across items. The analysis also reveals that random errors of 
measurement have a relatively more pronounced role in the 
judgment of Understandability than in the judgment of 
Intelligibility. This small but relevant disparity is 
probably caused by the fact that the interrater and stability 
studies employed relatively untrained judges, while the data 
for the norm sample are based on the ratings of fairly 
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well-trained judges. This coincides with our experiences from 
training sessions with xnaive subjects'. The construct 
лintelligibility of an utterance, devoid of meaning' is 
intuitively not as immediately transparent as 
*understandability of the message'. Therefore, an audio 
cassette, containing instructions and examples for the scoring 
of the B-Scale, is included in the test (Blomert et al., in 
press). The reliability analysis has conclusively shown that 
some training leads to an unambiguous interpretation of 
Intelligibility. So, some instruction is necessary to grasp 
the concept of Intelligibility, but once mastered, judges 
ratings are in strong agreement. 
Sample dependency and norm construction 
As described earlier, the patients in the parallelity study 
and part of the patients in an ANELT recovery study, where 
patients had more than one test in the first year post-onset 
(Blomert, 1993a), appear in both samples. If the latter is 
the case, than sample dependency is strongly reduced, because 
the acute measurement (one month post-onset) is included in 
the norm sample for the one version and the other, no less 
than six months later, in the sample for the other version. 
Given, that the first half year post-onset is the interval 
where changes in verbal communicative language abilities are 
most dramatic for the majority of patients (Blomert, 1993a), 
this procedure seems justified. A control analysis on two 
completely independent samples (N=146, N=147) does show that 
the partial overlap of both norm samples has no consequences 
for reliability coefficients and norm construction. 
Reliability, ANELT foreign versions and norm construction 
Verbal communicative level is measured by judging the adequacy 
of conveying a message, independent of the specific linguistic 
form of the utterance(s). Judgement of responses to ANELT 
scenarios is consequently not dependent on the specific 
structural characteristics of a language. So, because no item 
had to be fundamentally changed according to information 
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structure, direct cross-language comparisons of aphasie 
patients are now possible. 
λ German language version of the ANELT has been adapted 
on normal control subjects and standardized with 205 aphasie 
patients (An English-language version has also been adapted 
and is in the process of being standardised) . An item analy­
sis has shown that the difficulty of the items itself as well 
as the rank ordering for difficulty is the same in the Dutch 
and German ANELT. Analysis of the German test data (N=205) 
show the same reliability coefficients (Cronbach's alpha >.90) 
and no deviations on any relevant psychometric criterion from 
the Dutch version (Вlomert & Buslach, in press). As a conse­
quence one set of identical norms has been constructed for the 
Dutch and German ANELT, based on a pooled Dutch-German sample 
of 473 patients. Aphasie patients in both countries can be 
directly compared for their level of verbal communicative 
ability. 
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Psychometric analysis: Validity 
General Considerations 
The reliability investigation showed that both ANELT scales 
are unidimensional in nature and therefore measure only one 
underlying construct. The investigation of the validity of the 
test must clarify if these constructs may be interpreted as 
'Understandability' and 'Intelligibility' respectively. 
In reviewing the literature it becomes clear that a 
theory-based functional assessment of brain damaged patients 
is still rare: 
In addition to allowable variation, poorly defined 
behaviours, measurement of inappropriate elements 
and lack of scientific rigor can also influence 
instrument construction. Unfortunately the majority 
of tools have such weaknesses and are based on a 
weak theoretical or conceptual foundation.... Many 
developers simply select items from existing measu-
res, make adjustments for their particular clinical 
situation, and execute limited testing of 
reliability and validity. (Frattali, 1992) 
Valid assessment procedures are almost non-existent in the 
domain of communication and, more specifically, verbal 
communication in aphasia. This is true in spite of the fact 
that the assessment of verbal communicative abilities is a 
sine qua non in the context of aphasia rehabilitation: 
Clinicians who use aphasia tests are expected to 
generalize their findings not only to everyday life 
situations in which language is used, but to all 
communication, nonlinguistic and linguistic. 
(Holland, 1980) 
In the ANELT the construct Verbal Communication is defined as 
a function of the Understandability of the message and the 
Intelligibility of the utterances. This definition implies 
that the ANELT purports to measure the adequacy of bringing 
information across in everyday life situations, independent of 
the linguistic characteristics of the utterances. 
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The following validity aspects were investigated: (1) Content 
validity: do ANELT items constitute representative situations 
of evereday life? (2) Criterion validity: How does verbal 
communication as defined in the ANELT relate to other measures 
of communication in aphasia? (3) Construct validity: To what 
degree does the ANELT measure the construct Verbal Communica-
tion it was designed to measure? 
Content validity 
The 60 non-language disturbed subjects, used to establish the 
pathology criterion, judged the items to be highly 
recognisable scenarios of daily life situations. A content 
analysis of the responses of 30 subjects to the scenarios of 
ANELT I revealed that response patterns were highly 
homogeneous (Blomert, 1990). If content structures differed 
between subjects then this reflected either the personal 
conversational style of a given subject or the fact that some 
scenarios showed two preferred response patterns instead of 
one. Omissions, supposedly due to personal style, only 
pertained to conventional ritualised behaviour and never to 
information elements essential to the message to be conveyed. 
The response patterns were far more homogeneous and 
conventional than the degrees of freedom for any response 
would have predicted. ANELT items, therefore, constitute 
unambiguous, well-structured and highly recognisable 
situations of daily life situations. 
Criterion-related Validity 
An assumption underlying the ANELT is that the score of a 
given patient can be taken as an index of his verbal 
communicative abilities in daily life. Therefore the 
'ecological' validity of the construct Verbal Communication 
itself has to be established first. Can subjects that have no 
experience with language disturbances interpret the réponses 
of aphasie patients by using the ANELT scales? 
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Comparison of naive and expert judges: video experiment 
To investigate if 'naive' subjects are able to judge the 
adequacy of information transfer of aphasie patients in the 
same way as experts do, 64 subjects (35% male, 65% female), 
age range 30-60 years, of different social and occupational 
backgrounds and not acquainted with aphasia, were asked to 
judge ANELT performance of aphasie patients. The same patients 
were judged by three experts. 
Procedure 
To make the situations as comparable as possible to real life 
situations, given the experimental restrictions, subjects were 
shown video tapes of the patients' ANELT performance. Test 
sessions were edited in such a way that only the response of 
the patient remained in the film. The introduction of the 
scenario, rehearsals and tester interventions were deleted. 
The task of the subject was to grasp the message a patient is 
trying to bring across and judge the Understandability and 
Intelligibility of the respons on both ANELT-scales. To make 
the task comparable to a daily life situation, the subject had 
to know the context in which the patient is acting. To give 
the subject a realistic perspective on the range of possible 
reactions, he was provided with the necessary scenario context 
without revealing the precise nature of the message the pa-
tient had to communicate. Example: If the patient was asked to 
tell the shoemaker how to repair his shoe, the subject was now 
told that he is the shoemaker and a person (the video-taped 
patient) is entering his shop and says the following. After 
viewing the response, the subject had to tell the tester what 
he thought the message was and score the response on the A-
and B-Scales. 
Patients 
Sixteen patients of different type and severity of aphasia 
were selected: 4 Broca, 3 Wernicke, 3 global, 3 Anomie, 2 non-
classifiable and 1 Rest aphasie patients. Within a given 
syndrome, a mild, average and severely disturbed case was 
selected (when possible) based on Token Test performance. 
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Design 
Each of the 64 subjects judged 2 different patients in two 
sessions separated by a week, yielding 8 observations per 
patient. To counterbalance effects of order of presentation of 
the items two tapes with a random order of the items for every 
patient were prepared. Every random version appeared as often 
in the first as in the second presentation to a subject. To 
counterbalance effects of presentation order of type of 
patient, all combinations of syndromes were presented. Within 
such a combination, level of severity is different. 
Furthermore, every patient is as often presented to a subject 
during the first session as during a second session. 
Results 
Four of the twenty items were disregarded, because they allow 
ambiguous interpretations that can be judged adequate in the 
context, although they do not convey the intended message; for 
example, instead of buying a television a patient orders a 
telephone. The naive judge, being ignorant of the message will 
judge the response adequate, while the expert will not, and a 
comparison of both groups is not justified. 
An analysis of variance (ANOVA) showed the counterbalan­
cing procedure to be effective: no main effects for order of 
patient presentation — Α-Scale (F=.746, p=.391) and B-Scale 
(F=.352, p=.555) — and no main effects for order of 
presentation of items — Α-Scale (F=.038, p=.846) and B-Scale 
(F=.691, p=.408). 
Naive subjects hardly deviated from experts in level of 
judgement: Α-Scale (range 1-5), mean difference=.59 (sd.=.60) 
scale points; B-scale, mean difference=.18 (sd.=.64). 
Correlations (PPMC, Pearson Product moment correlations) 
of mean 'naive' and expert judgements showed a comparable 
scoring pattern for both groups: A-Scale =.83, B-Scale =.62. 
The level of the judgements of both groups were compared by 
means of a t-test for paired observations (Table 8). 
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TABLE 8. Validation exp.: Judgements of naive subjects 
(n=64) and experts (n=3) over 16 pts. 
ANELT * 
A-SCALE 
B-SCALE 
EXPERTS 
MEAN S.D. 
3.42 1.02 
3.96 .72 
NAIVE SS. 
MEAN S.D. 
4.01 .68 
3.77 .74 
t-TEST 
t Ρ 
3.95 .001 
1.16 .264 
* A 6 В -Scale : range 1-5 points 
Although their scoring pattern was much the same, naive sub­
jects judged patients to be more 'Understandable' (A-Scale) 
than experts do. Data inspection revealed that 75% of naive 
subjects scored higher than an 'average' expert. Naive 
subjects and experts did not differ in judging the level of 
'Intelligibility' (B-Scale). 
Discussion 
The results provide an argument for the 'ecological' validity 
of the construct Verbal Communication. The difference between 
naive subjects and experts for 'Understandability' might 
indicate a different conceptualisation of the construct. 
However, it is not unthinkable that the difference was caused 
by the different presentation forms: naive subjects judge 
video performances and experts only audio recordings. 
Therefore, non-verbal cues might have supported the 
understanding of the naive subjects. 
Comparison of naive and expert judges: audio experiment 
In order to investigate if the difference was caused by a 
different interpetation of the construct, the experiment was 
repeated using only audio recordings. 
Procedure 
The procedure and design were equivalent to the video 
experiment with one addition: if an object was used in a 
scenario, this object was now shown to the subject. Because 
subjects could not see the situations, ambiguous 
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interpretations of some responses might be possible. Responses 
of the selected patients were checked for ambiguity. Twelve 
subjects (5 female, 7 male), age range 30-65 (median 44) 
participated. 
Patients 
Four of the 16 patients from the video experiment were 
selected: Two fluent (Wernicke and Anomie) and two non-
fluents (Broca), age range 46-73 (median 63). 
Results 
Naive subjects again did not deviate from experts in level of 
judgement : Α-Scale, mean difference score=.00 (s.d.=.12); 
B-Scale, mean difference=.36 (s.d.=.27). Naive and expert 
judges showed strong agreement in scoring pattern: 
Correlations (PPMC) A-Scale =.99, B-Scale =.97. 
To check this much better agreement against the video 
results, the naive audio (N=12) and naive video judges (N=64) 
were compared only over the four selected patients: A-Scale, 
r=.90, B-Scale, r=.97. So naive judges did not employ a 
different scoring pattern. To compare the level of the 
judgements, naive audio judges and experts were compared for 
the four selected patients with a t-test for paired 
observations (Table 9). 
TABLE 9. Validation exp.: Judgements of naive ss. 
(N=12) and experts (n=3) over 4 pts. 
ANELT * 
A-SCALE 
B-SCALE 
EXPERTS 
MEAN S.D. 
3.54 1.02 
4.30 1.04 
NAIVE Ss. 
MEAN S.D. 
3.61 .86 
3.94 .97 
t-Test 
t Ρ 
0.04 .97 
-2.68 .08 
* A & В - Scale : range 1-5 points 
There were no significant differences between naive and expert 
judges if both groups judged audio recordings. 
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Discussion 
The finding that naive subjects judged patients to be more 
'understandable' disappeared when they could not see the 
patient speaking. Furthermore, because they did not differ 
from experts, it can be excluded that knowledge of the message 
(experts) accounts for the difference found earlier. On the 
basis of this result it can be safely concluded that naive 
subjects did not differ from experts in their judgement of the 
construct 'Understandability'. It is very likely that the 
scores of the subjects judging video performance was 
influenced by non-verbal cues. This last interpretation can be 
substantiated by the finding that items with (6 out of 16) and 
without an object differed significantly for naive video 
subjects (the possibility of manipulating objects enhances the 
possibility for non-verbal communication): items without 
object, mean 3.87 (s.d.=.83), with object mean 4.25 
(s.d.=.54); t=-2.56, df=15, p=.02. 
Conclusion 
Naive subjects judged the adequacy of the verbal communication 
of aphasie patients in much the same way as experts do. The 
construct Verbal Communication as defined in the ANELT has 
strong 'ecological' validity. 
Relation of ANELT to an independent criterion 
If ANELT is a valid measure for verbal communicative skill of 
aphasie patients, then a reasonable correlation with a related 
measure may be predicted. Because there exists no other 
psychometric test for verbal communicative abilities a broader 
criterion measuring communicative behaviour in a structured 
interview situation was accepted. 
The administration of the AAT (Graetz et al., 1992) 
starts with a semi-structured interview of about 10 minutes. 
The spontaneous speech of the patient, thus obtained, has to 
be evaluated on different linguistic levels. The contribution 
of the patient to the interview is also rated on a scale 
'Communicative Behaviour'. This is а б point scale employing 
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broadly defined categories, for instance, "patient can express 
himself with or without help of the tester". The rating of the 
patient's communicative contribution is based on the audio 
recording of the interview and can therefore function as a 
valid criterion for ANELT performance. The Achilles heel of 
any criterion validity investigation always is the validity of 
the criterion itself. 
The ANELT and AAT-interview were administered to the 
patients in the Dutch norm sample, typically on the same day 
and always within one week. A comparison of the ANELT 
'Understandability' scale and the AAT-spontaneous speech scale 
'Communicative Behaviour' showed strong agreement: polyserial 
correlation for ANELT I =.81 (N=254) and ANELT II =.83 
(N=257). Thus, the ANELT strongly relates to a concurrent 
measurement of an independent criterion. This result can also 
be interpreted as a first indication of the construct validity 
of the ANELT because the criterion is a measure of 
communicative behaviour in aphasie patients. 
Construct validity 
The fact that the relation with the AAT-'Communicative 
Behaviour' scale is high, already indicates that ANELT 
probably measures aspects of the language disturbance in a 
pragmatic domain. So the research question becomes: To what 
degree does the ANELT measure what it was designed to measure? 
In the ANELT Verbal Communication has been defined opera-
tionally. The absence of an articulated theory and, therefore, 
of well-formulated constructs does not, however, prevent 
construct validity research. On the contrary: 
Construct validity must be investigated whenever no 
criterion or universe of content is accepted as 
entirely adequate to define the quality to be measu-
red. . . . The logic of construct validity is involved 
whether the construct is highly systematised or 
loose, used in ramified theory or a few simple pro-
positions, used in absolute propositions or probabi-
lity statements. (Cronbach & Meehl, 1955) 
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The investigation of "a few simple propositions" will proceed 
by discussing four questions: 
First, the value of ANELT performance as a measure of 
real life verbal communicative skill is evaluated. Second, the 
relation between the constructs 'Understandability' and 
'Intelligibility' will be explored, together defining the 
construct 'Verbal Communication'. Third, the relation between 
pragmatically defined ANELT constructs and neurolinguistically 
defined aphasia syndromes and some specific symptoms will be 
evaluated. Fourth, the relation between verbal communication 
and specific language abilities, like naming and 
comprehension, are investigated. 
Verbal communication in real life and ANELT performance: 
Aphasia Partner Questionnaire 
ANELT performance is taken as an index of a patient's verbal 
communicative ability in daily life and the generalisability 
of ANELT performance was investigated. The person who is best 
informed about the patient's daily activities is probably his 
partner or, more generally, a significant other (s.o.). 
Because there does not exist a psychometrically sound 
questionnaire about verbal communicative abilities for 
significant others of aphasie patients, the Aphasia Partner 
Questionnaire (APQ) was developed (Blomert, 1993b). The s.o. 
is asked to indicate to what extent he thinks his partner is 
able to verbally express what he intends. 
The questionnaire consists of 20 items, inquiring about 
the verbal adequacy of the patient in public as well as more 
private interactive situations. The number of the persons 
participating in the situations as well as the degree of 
'familiarity' of these persons is varied over items. The 
situations inquire about active (e.g., asking things) and 
passive (e.g., answering) participation of the patient in the 
verbal interaction. Every question is answered on a five point 
scale from 0, 'never succeeds', to 4, always succeeds'. 
Significant others filled out the questionnaire on their own 
within 15 minutes. The 2 0 items were selected from a pilot 
ANELT 4 3 
version of APQ (40 items) on the basis of the item-rest 
correlations (all >.70) and the item contents to insure 
sufficient content validity for the questionnaire. 
Thirty partners of aphasie patients participated in the 
first reliability study. The results showed that items 
increased in 'difficulty' (mean item 1=3.52, mean item 
20=2.15), all showed sufficient power to discriminate patients 
(standard deviation range 1.17-1.84), and turned out to be 
quite reliable (corrected item-total correlations all >.70). 
The internal consistency of the questionnaire was high 
(Cronbach's alpha=.98) and, therefore, satisfied the 
requirement for a valid comparison with ANELT. 
As the partner is probably the person who is best 
informed about a patient's daily life activities, the 
generalisability of ANELT performance was tested by 
correlating APQ scores with ANELT scores. The questions about 
success or failure to communicate in real life activities 
mainly correspond to the ANELT Α-scale 'Understandability of 
the message' and therefore a relation between both measures is 
expected. The relation with ANELT B-scale is expected to be 
weaker. A relation with B-scale is conditional in the sense 
that only low intelligibility hampers success in 
communication. 
Two patients had no ANELT administered. Patients differed 
in type and severity of aphasia: 5 global, 4 Broca, 5 anomie, 
9 not-classifiable aphasie patients (for 5 patients there was 
no classification available). Four of these patients, who 
received a zero Α-scale score and a corresponding APQ score, 
were excluded from the analysis. The results for the remaining 
24 couples showed a high correlation between APQ and A-scale 
(.69) and a much weaker relation between APQ and B-scale 
(.47). Because all patients were reasonably intelligible 
(B-scale range 34-50), half of the patients showed only slight 
or no measurable impairment; the correlation with the B-scale 
is not further interpreted. A follow-up study has to include a 
group which is more heterogeneous with respect to 
intelligibility. The judgement of a s.o. also showed a 
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reasonable correlation with Token Test performance (r=.53). 
To investigate if s.o. rank order patients in agreement 
with Α-scale and Token Test, Spearman rank correlations were 
calculated. The rank correlation for APQ and Α-scale is .68 
and for APQ. and TT is .52. Although there was not one s.o. 
who ordered all the patients, but one s.o. for every patient, 
significant others clearly rank order patients according to 
the severity of the verbal communicative deficit. 
Conclusions 
Partners can judge very well the level of the verbal 
communicative ability of aphasie patients. Their judgements 
adequately rank order patients on a verbal communicative 
severity dimension. The strong relation with patients' ANELT 
performance validates the claim that ANELT is a measure of 
verbal verbal communicative ability in real life. Because the 
ANELT itself is a valid measure of verbal communicative 
abilities, this result may also be interpreted as a first 
validation of the APQ (cross-validity). 
The relation between 'Understandability' and 'Intelligibility' 
Verbal communication in aphasie patients can be taken to be 
the product of disturbed language processes, modulated by 
compensatory strategies. If an aphasie patient is handicapped 
in communicating verbally, it is obvious that this might be 
due to several underlying causes: disturbances of the 
linguistic formulation of the message, disturbances of the 
expression of the linguistic form, or some combination of 
these factors. Such disturbances might or might not influence 
the communicative quality of the verbal expressions. However, 
there may be two reasons, why a patient fails to be 
communicatively effective in ANELT: (a) the listener is not 
able to grasp the message that is communicated because the 
content of the message is not interpretable, or (b) the 
message cannot be interpreted because the words as such are 
not perceived or recognised clearly enough to allow for any 
interpretation of the content. The first reason is 
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operationalised in the Α-Scale, 'Understandability of the 
message', and the second reason is operationalised in the B-
Scale, 'Intelligibility of the utterance per sé'. This 
definition postulates an asymmetric relation between both 
ANELT constructs, that can be formulated as the Asymmetry 
Assumption: An aphasie patient cannot be more understandable 
than he is intelligible. 
Although both constructs are not independent by 
definition, the reliability analysis has shown that this is a 
constant dependency, not influenced by item difficulty. The 
fact that a scale can only be accepted as uni-dimensional if 
it does exclusively measure the construct it purports to 
measure, contributes to the construct validity of both ANELT 
scales. 
To investigate the relation between both constructs, A-
and B-Scale scores were correlated over the whole norm sample 
as well as for different syndromes (Table 10). 
TABEL 10. ANELT: Relation A- / B-SCALE (Pearson PMC) 
for norm sample and AAT - syndrome groups. 
ANELT 
I - A/B 
N 
II- A/B 
N 
ALL 
.72 
254 
.70 
257 
GLOBAL 
.35 
38 
.39 
30 
BROCA 
.27 
51 
.35 
54 
WERNIC 
.66 
20 
.72 
19 
ANOMIC 
.28 
58 
.19 
52 
N-CLAS 
.66 
49 
.50 
48 
REST 
.33 
26 
.16 
34 
The correlations of the A- and B-Scales for the whole 
sample were quite high. Given the fact that the representati-
veness of the norm sample requires it to be as broad as 
possible in regard to type and severity of aphasia, this high 
correlation is not very surprising. Measurement of related 
concepts over such a heterogeneous group might produce 
spuriously high correlations. Inspection of the plot (A- with 
B-scale) confirms this expectation by displaying 
heteroscedasticity: some values of X do not show equal 
46 Chapter 2 
variance for the corresponding Y-values. This is probably 
caused by the low variance of the Α-scale given low values for 
the B-scale. A comparison of the variances of A- and B-scale 
for the whole sample and the variances for the global group 
supports this interpretation (Table 12) . 
Syndromes can be interpreted as coherent configurations 
of aphasie symptoms and patients in a syndrome group 
constitute a more homogeneous group than the total sample. 
Therefore the correlation of A- and B-Scale was calculated for 
each syndrome. From Table 10 it is clear that the correlations 
of A- and B-Scale within syndromes are much lower now. This 
result shows that the ANELT constructs 'Understandability' and 
'Intelligibility' are not completely independent, but each 
contributes uniquely to the validity of the construct of 
'Verbal Communication' . 
A further inspection of the plot of A- versus B-Scale for 
the whole sample reveals that the first quadrant is nearly 
empty; given a low B-Scale score a high Α-Scale score is 
highly unlikely. This finding confirms the Asymmetry 
Assumption: A patient cannot be more understandable than he 
is intelligible. 
Testing the Asymmetry Assumption 
To test the Asymmetry Assumption both ANELT scales (score 
range 10-50) were dichotomised: smaller or greater than 30 
scale points (Table 11). The results showed that the asymmetry 
assumption was rarely violated (only 3% of cases, almost 
exclusively Broca patients). These results validate the 
theoretical relation between the constructs 
'Understandability' and 'Intelligibility'. 
Verbal Communication and type of aphasia 
Verbal communication is defined in terms of the adequacy 
of bringing a message across. Type of aphasia is defined in 
terms of neurolinguistic symptoms, describing disturbances on 
different linguistic levels. 
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TABLE 11. Asymmetry assumption for syndromes; 
percentage of patients per syndrome. 
ASSUM. 
A / В 
N 
252 
ANELT 
GLOBAL 
BROCA 
WERN. 
ANOMIC 
N.- CL 
REST 
38 
54 
20 
62 
51 
27 
PERCENTAGE 
A < 30 
В < 30 
I II 
68 74 
15 18 
20 21 
1 0 
18 12 
0 0 
18 19 
A < 30 
В > 30 
I II 
29 21 
35 33 
50 58 
5 7 
31 42 
0 0 
22 24 
A > 30 
В < 30 
I II 
0 О 
7 6 
0 0 
0 0 
2 0 
0 0 
2 1 
A > 30 
В > 30 
I II 
3 5 
43 43 
6 21 
94 93 
49 46 
100 100 
58 56 
Syndromes can therefore be taken to represent a more or less 
coherent configuration of aphasie symptoms. This definition 
means that patients are classified on the basis of their 
neurolinguistic deficit. The ANELT measures how well a 
patient is able to communicate, despite his neurolinguistic 
deficit. In so far as the definition of syndromes is heavily 
biased by a general severity factor, it might be expected that 
this level of severity also has repercussions for the ability 
to communicate. These considerations lead to the prediction, 
that if the ANELT discriminates between syndromes, this will 
mainly reflect the general severity and only partly the 
specific characteristics of the different syndromes. To test 
this prediction the verbal communicative levels for different 
syndromes were compared. 
Results 
Table 12 presents the level of verbal communicative abilities 
for different syndromes and the main result of the analysis of 
variance. The interpretation of the analysis of variance 
(ANOVA) requires some caution because variances between groups 
and group sizes differ. As a result the F-test might be too 
liberal (Stevens, 1986). However, the results show highly 
significant main effects for both scales. Syndromes differ 
even more for 'Understandability' than for 'Intelligibility'. 
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TABLE 12. ANELT performance for AAT - syndromes : ANOVA. 
ANELT 
AAT-SYNDR. 
GLOBAL 
WERNICKE 
BROCA 
NOT-CLASS. 
ANOMIC 
REST 
N 
38 
20 
54 
51 
62 
27 
ANOVA 252 
A-SCALE 
MEAN S.D. 
14.29 5.89 
22.76 11.25 
31.67 8.64 
28.92 11.80 
40.02 6.44 
45.81 3.51 
F = 65.26 p<.001 
B-SCALE 
MEAN S.O. 
24.45 12.20 
37.80 10.42 
37.93 7.74 
39.08 10.35 
47.15 4.47 
48.04 2.72 
F = 40.45 p<.001 
Discussion of A'Scale effects 
The post-hoc analysis (Table 13) reveals that nearly all 
syndromes differ from each other: global patients were 
significantly worse than the other syndromes and Anomie and 
Rest aphasie patients were better than all other syndromes. 
The Α-Scale still discriminated significantly between Anomie 
and Rest. Wernicke patients were worse than Broca patients. 
These results show that Α-Scale rank orders syndromes accor­
ding to the severity of their communicative disorder. This 
rank ordering reflects the general severity dimension inherent 
in the neurolinguistic syndrome definition and not the typical 
symptomatology that also characterises them. This result 
validates the interpretation of 'Understandability' as a 
sensitive and general measure of the communicative effects of 
different underlying linguistic disturbances. 
Discussion of B-Scale effects 
The post-hoc analysis of the B-Scale provides a different 
picture: globally disturbed patients differed from all other 
syndromes. Anomie and Rest aphasie patients differed from the 
other syndromes, but not from each other. Syndromes, also 
characterised by specific symptoms, did not differ from each 
other: particularly Broca and Wernicke patients did not 
differ. This last finding contrasts with the fact that on 
standard aphasia batteries these syndromes clearly differ from 
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each other on measures of 'Intelligibility'. Therefore, in 
the next analysis syndromes were compared on such a standard 
measure to check which factors contribute to the 
intelligibility of speech. The AAT Spontaneous Speech rating 
system contains a scale for disturbances of articulation, 
prosody and speech rate. 
TABLE 13. ANELT performance for AAT - syndromes, 
post-hoc analysis : TUKEY HSD 
(type I error level = .05). 
A - SCALE 
SYNDROMES 
GLOBAL 
WERN. 
N-CL. 
BROCA 
ANOMIC 
REST 
G W Ν В A R 
* 
* * * * 
* * * * * 
В - SCALE 
GLOBAL 
WERN. 
BROCA 
N-CL. 
ANOMIC 
REST 
G W Β N A R 
* 
* 
* * * * 
* * * * 
TABLE 14. AAT-Spontaneous Speech scale: 
"Articulation and Prosody": 
post-hoc #, Tukey HSD (.05). 
AAT-SPON 
SYNDROMES 
GLOBAL 
BROCA 
NOT-CL. 
ANOMIC 
WERN. 
REST 
SPEECH: ART./PROS. 
G Β N A W R 
* 
* * 
* * * 
* * 
* * * 
# : ANOVA: Ν = 252, ρ<.001 
An analysis of variance (ANOVA) showed a significant main 
effect for syndromes (F(5,245)=38.45, p<.001); the dependent 
variable was ANELT I. The post-hoc analysis (Table 14) showed 
Broca patients to differ significantly from Wernicke patients 
as well as from Not-Classifiable patients. 
A comparison of the pattern of significant differences 
50 Chapter 2 
for ANELT B-Scale and AAT Spontaneous Speech 'Articulation and 
Prosody' (Table 13 and 14) showed that 'Intelligibility', as 
defined in the ANELT, does not coincide with articulation, 
prosody and speech rate as such. The definition of 
'Intelligibility' as a measure of the perceived clarity of the 
utterances in principle allowes a contribution of specific 
linguistic aspects of running speech, over and above more 
peripheral output disturbances, to the validity of the 
construct. 
The Prediction of syndromes on the basis of their verbal 
communicative performance 
To refine and control the results of the previous analysis, a 
prediction of syndrome membership was performed with the level 
of verbal communicative ability as criterion. To this end a 
lineair discriminant analysis including both ANELT scales was 
executed for the norm sample for ANELT I (Table 15). 
TABLE 15. Prediction of AAT-syndromes based on ANELT A/B 
scale performance, η = 252 patients. 
AAT -
SYNDR. 
CLASS. 
GLOBAL 
BROCA 
WERN. 
ANOMIC 
NOT-CL. 
REST 
PREDICTED SYNDROMES; % 
GLOBAL 
68.4 
11.1 
30.0 
1.6 
17.6 
0.0 
BROCA 
5.3 
37.0 
5.0 
8.1 
9.8 
0.0 
WERN. 
26.3 
18.5 
40.0 
4.8 
27.5 
0.0 
ANOM. 
0.0 
11.1 
5.0 
45.2 
23.5 
25.9 
N-CL. 
0.0 
7.4 
3.2 
5.9 
0.0 
0.0 
REST 
0.0 
14.8 
37.1 
15.7 
74.1 
81.1 
Results 
The first discriminant function explained by far the most 
variance (95%): Wilks-Lambda=.38, Chi-square=241.26, df=10, 
p<.001. The standardised weight in the discriminant function 
was .78 for the Α-Scale and .36 for the B-Scale. The amount 
of explained variance by the second discriminant function was 
negligible. The analysis of the level of verbal communicative 
abilities for different syndromes (Table 12) showed stronger 
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effects for the Α-Scale than the B-Scale. The results of the 
discriminant analysis confirmed this finding; the A-Scale 
discriminates much better between syndromes as the B-Scale. 
The overall percentage of correctly classified syndromes 
is relatively low: 47%. Global patients and Rest aphasie 
patients were fairly well classified; 68% and 81% correct, 
respectively. These two syndrome groups are almost 
exclusively defined in terms of severity of aphasia. The 
syndromes, defined by the occurrence of characteristic 
symptoms, were clearly less well predicted. 
The results showed that verbal communication measures a 
unique aspect of language disorders different from instruments 
that focus on measurement of the neurolinguistic deficit. 
Verbal communication and specific language abilities 
The ANELT constructs 'Understandability' and 'Intelligibility' 
were operationally defined. Now that it is clear that a 
description of the language disorder in terms of functional 
language use provides a unique and meaningful description of 
the deficit, an investigation of the meaning of the construct 
verbal communicative ability is warranted. Which language 
disturbances, specific to a modality or level of language 
processing, contribute to verbal communicative performance of 
aphasie patients, and if they do, how much? To answer this 
question and highlight the interpretation of the constructs 
'Understandability' and 'Intelligibility' ANELT performance 
was related to the performance of the same patients on a 
standard aphasia battery, consisting of subtests for different 
language abilities' (Aachen Aphasia Test, AAT, Huber et al., 
1984) . 
It is assumed that disturbances of verbal communication 
are consequent upon disturbances of normal language processes. 
It is furthermore assumed that the level of the verbal 
communicative abilities partially reflects the detrimental 
influence of some of these disturbances together with the 
This Btudy was published as part of Blomert S Schokker, 1994 
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eventual adaptation to these deficits. It is finally assumed 
that verbal communicative ability as conceived and defined in 
the ANELT is predominantly a measure of speech production 
deficits. ANELT performance should therefore show stronger 
affinity with AAT subtests focussing on oral language 
production than with the subtests focussing on language 
comprehension or written language. 
The investigation of the verbal communicative level for 
different aphasie syndromes indicated that verbal 
communication poses as a serious measure of general severity 
of aphasia. A relation of ANELT performance with TT 
performance is therefore expected, even though both tests 
require mutually exclusive response modes: TT requires a non-
verbal (pointing) and ANELT a verbal response. 
Method 
Only patients having a complete AAT and ANELT (both versions) 
were included for analysis: 125 Dutch patients (Blomert et 
al., 1991) and 205 German patients (Blomert & Buslach, in 
press). The two ANELT language versions do not differ from 
each other on any relevant criterion and the two AAT versions 
only marginally differ (Graetz et al., 1992). 
The sample consisted of 195 males (59%) and 135 females 
(41%) with a mean age of 54 (median 56, range 17-84 yrs.). The 
sample showed the following distribution of syndromes: 43 
global, 81 Broca, 33 Wernicke, 75 anomie, 10 transcortical, 3 
conduction, 35 not-classifiable and 44 rest aphasie patients. 
Six patients could not be classified, because the original 
recordings of the test sessions were missing. 
Five of the AAT subtests were included: Confrontation 
Naming, Repetition, Language Comprehension, Written Language 
and TT (50 item version, Orgass, 1986). The relation between 
each ANELT scale and each AAT subtest was investigated by 
means of Pearson Product Moment Correlations and the results 
are summarised in Table 16. 
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TABLE 16. Relation ANELT - AAT subtests (PPMC) 
AAT * 
ANELT 
A-SCALE 
B-SCALE 
TT REP NA LC WL 
-.67 .26 .82 .66 .35 
-.38 .12 .64 .41 .25 
* TT=Token Test (errors), REP=repetition, NA = naming, 
LC=language comprehension, WL=written language 
The Naming subtest showed a clear and strong relation with A-
scale and explained 67% of the scale variance. TT and Language 
Comprehension both had a somewhat less but still substantive 
contribution. Repetition and Written Language only weakly 
related to Α-scale. The correlation between Α-scale and TT 
showed that both tests measure an important aspect of 'general 
severity'. The relation between Α-scale and Naming confirms 
the clinical experience that word finding difficulties may be 
interpreted as a serious handicap for any meaningful 
communication. 
Α-scale also correlated highly with Language Comprehension. 
Because Language Comprehension also correlated highly with TT 
(.70) and with Naming (.74), this high correlation is 
interpreted as a result of an intervening variable, namely 
general severity. The results of the multiple regression 
analysis below confirm this interpretation. The AAT-subtests 
showed overall a less significant relation with B-scale. Only 
the Naming subtest contributed significantly to the relation. 
This pattern of relation partly reflected the asymmetric 
nature between both ANELT scales and confirmed the earlier 
findings regarding aspects of general severity for the B-scale 
when comparing syndromes. 
To explore the relation between specific language 
abilities and verbal communication somewhat further, the 
extent to which AAT subtests together can predict ANELT 
performance was investigated. To this end a stepwise multiple 
regression analysis was executed and the results are 
summarised in Table 17. 
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TABLE 17. Regression of AAT subtests on ANELT scales 
r
2
 = .69 
AAT 
Naming 
Token Test 
Lang. Compren 
Wtiiten Lang. 
Repetition 
(Constant) 
r
2
 = .43 
Naming 
Token Test 
Lang. Compreh 
Written Lang. 
Repetition 
(Constant) 
* В 
.48 
-.20 
.07 
.00 
.05 
24.96 
.57 
-.25 
-.09 
.01 
.00 
37.48 
ANELT 
s.e.B 
.04 
.07 
.06 
.03 
.01 
5.88 
ANELT 
.05 
.10 
.07 
.04 
.02 
7.55 
A -
Beta 
.66 
.13 
.06 
.00 
.11 
В -
.83 
.18 
.08 
.02 
.01 
SCALE 
Τ 
12.46 
-2.63 
1.19 
.08 
3.28 
4.25 
SCALE 
11.58 
2.63 
-1.18 
.36 
-.21 
4.97 
1 
sign. 
<.01 
<.01 
<.01 
.32 
<.01 
<.01 
1 
<.01 
.01 
.24 
.72 
.83 
<.01 
* B=regression-weights, s.e.B.=standard error B, 
Beta= corrected regress, w., T-test, level of sign. 
The regression (B) weights cannot be directly interpreted as 
an indicator for the relative contribution of a subtest to the 
prediction, because the dependent variables were not measured 
on the same scale and therefore beta coefficients were 
calculated. Naming, TT and Repetition contributed 
significantly to the prediction of the Α-scale, together 
explaining 69% of Α-scale variance. Inspection of the beta-
weights revealed that Naming is by far the greatest 
contributer to the prediction with minor roles for TT and 
Repetition. Language Comprehension and Written Language do not 
contribute at all. 
The five AAT subtest together explain only 43% of B-scale 
variance. The prediction was almost exclusively dominated by 
Naming, followed by TT as a weak second predictor. The absense 
of a contribution of Repetition is noteworthy. 
These results make it clear that the ability to produce 
words in a meaningful way is a very important prerequisite for 
effective verbal communication. This result is interpreted as 
strong evidence for the claim that ANELT is measuring the 
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adequacy of bringing across a message independent of the 
specific linguistic characteristics of the utterance used. 
General discussion 
The psychometric analysis established the ANELT as a reliable 
instrument for assessing the verbal communicative abilities of 
aphasie patients. Furthermore, it showed that the test is 
well-suited for the measurement of changes over time: the 
instrument proves to be stable over time and it consists of 
two psychometrically identical parallel versions. 
Naive subjects were able to judge ANELT performance of 
aphasie patients fairly accurately. This emphasises the highly 
standardised test procedure and the relative ease of learning 
the judgement procedures. The test is furthermore short and 
relatively easy to administer. 
The introduction of a new method for the detection of 
item bias (Oort, 1992) with the use of confirmatory factor 
analysis proved to be very beneficial in evaluating ANELT's 
construct validity, which is only operationally defined. The 
fact that systematic errors of measurement could be excluded 
proved that a reliable operationalisation of a complex 
construct as Verbal Communication is not only empirically 
possible, but in case of the ANELT also highly feasible. 
Verbal communication is a measure of adequacy of 
information transfer, independent of the specific linguistic 
characteristics of a given language. The fact that no 
psychometric differences were found between the Dutch and 
German ANELT gives support to this claim. Further evidence for 
the cross-language possibilities of the ANELT has to await the 
standardisation of the English-language version. A 
neurolinguistic investigation of comparable speech samples 
will then be one of the theoretically promising investigations 
to pursue. 
The results of the validity investigation show 
convincingly that verbal communication, as defined in the 
ANELT, measures unique aspects of a language disorder. ANELT 
performance adequately predicted the score on a concurrently 
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established criterion of communicative behaviour in 
spontaneously speaking aphasie patients. Furthermore, the 
judgement of a significant other of the verbal communicative 
ability of a patient strongly related to the ANELT performance 
of this patient, indicating that the level of ANELT 
performance is a good index of the patient's real life 
performance. 
A functional language measure should by definition not 
serve a neurolinguistically driven classification of type of 
aphasia and the results confirmed this; less than half of the 
patients received a classification that conformed to a 
classification based on independent neurolinguistic criteria. 
An analysis of the mean level of verbal communicative 
abilities for different syndromes, however, revealed that 
ANELT accurately rank ordered syndromes according to the 
severity of the verbal communicative disorder in a way that 
closely resembled a rank ordering of syndromes according to a 
general severity criterion. This interpretation is reinforced 
by the fact that the only other (Manochiopinig et al., 1992) 
standardised test for communicative behaviour (CADL, Holland, 
1980) rank ordered aphasie syndromes in the same way as was 
found for ANELT. This was true although we used the AAT, and 
Holland the WAB (Kertesz, 1982) to classify patients according 
to syndromes. She found that anomie patients performed best, 
Broca patients were better than Wernicke patients with mixed 
patients falling in between and global patients being the 
worst communicators (a comparison with Table 12, this Chapter, 
is striking). All differences were significant, except one. A 
comparison of the same patients on 3 other tests (BDAE, 
Goodglass & Kaplan, 1972; PICA, Porch, 1967; FCP, Sarno, 1969) 
only showed a difference between the global patients and all 
others. This was interpreted to mean that the CADL 
discriminates between syndromes. The rank ordering of the 
syndromes according to CADL performance was interpreted as a 
consequence of the differences in severity of the language 
comprehension disorder for the respective syndromes. Based on 
the ANELT results I would like to propose a re-interpretation 
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of the CADL results. In this chapter it was argued that (1) 
ANELT performance mainly rank ordered syndromes in as far they 
were defined in terms of general severity and not in terms of 
specific aphasie characteristics, that (2) because verbal 
communication is a functional measure of the language deficit, 
ANELT performance should not and did not discriminate between 
syndromes, although they differed significantly from each 
other in their level of performance, and that (3) language 
comprehension deficits did not contribute to ANELT performance 
in any substantive way and therefore cannot explain 
differences in communicative performance between syndromes. 
The rank ordering of syndromes according to CADL performance 
is therefore re-interpreted as a ranking on a general severity 
dimension. The fact that the CADL does not discriminate 
between verbal and non-verbal communication and the ANELT 
exclusively focusses on verbal communication does not seem to 
weaken this basic argument. However, because Holland's 
analysis was based on mean CADL and mean standard battery 
scores (both composite scores of different abilities) the 
reinterpretation cannot be further substanstiated. 
The suggestion to interpret the communicative level of 
aphasie patients as a measure of general severity of aphasia 
has been made earlier (e.g. Prins et al., 1978; Sarno et al., 
1976, 1981), but has not been empirically validated. Given the 
above reported and cited evidence it may be inferred that 
verbal communicative effectiveness can provide a valid measure 
of general severity of aphasia. 
In conclusion, ANELT is a reliable and valid measuring 
instrument for the functional assessment of language 
impairment after brain damage. It is as well suited for 
diagnostic and therapeutic evaluation purposes as for 
fundamental research on the nature of language disorders as 
such. 

3 
SENSITIVITY OF ANELT TO CHANGES OVER TIME 
The review of some recovery studies in Chapter 1 made it clear 
that the picture of recovery is dependent on the type of 
assessment. Assessment of functional communication may provide 
a picture that is quite different from an assessment by a 
standard aphasia battery. With ANELT there is now a 
psychometrically sound test for the assessment of verbal 
communicative ability. In this chapter the overall sensitivity 
of the ANELT to changes over time is investigated by comparing 
test performance one and thirteen months post-onset. The same 
is done for two neurolinguistic measures, Token Test and 
Language Comprehension, both subtests of a standard aphasia 
battery, the AAT. 
Method 
Points of departure 
The study focussed on recovery of speech production, in 
particular recovery of verbal communicative abilities in 
relation to changes in overall severity of aphasia. Outcome of 
recovery was evaluated by means of two psychometrically sound 
and normed tests; one neurolinguistically oriented test (AAT) 
and one functional language test (ANELT). The study focussed 
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on the first year post-onset: all patients were tested one and 
thirteen months post-onset. The first test moment varied 
between three and six weeks post-onset, dependent on the 
condition of the patient. The patient was tested as soon as he 
was able to endure a test session of about 45 minutes. 
Changes in communicative ability were expressed in scale 
points on two uni-dimensional scales, 'Understandability' and 
'Intelligibility'. Changes of Token Test performance were 
expressed in amount of errors and changes in Language 
Comprehension in scale points. Patients were presented with 
one and the same ANELT parallel version at the first and the 
last test moment. 
Subjects 
A patient had to fulfill the following criteria to be included 
in the sample: aphasia due to CVA, unilateral (left) lesion, 
no previous history of language problems, age between 25-80 
years, native language Dutch. The distribution of the patient 
variables, age and sex, over the different aphasie syndromes 
is summarised in Table 18. 
TABLE 18. Patient characteristics recovery sample. 
AAT -
CLASSIFIC. 
ACUTE PHASE 
GLOBAL 
BROCA 
WERNICKE 
ANOMIC 
NOT-CLASS. 
REST 
TOTAL 
PERC. % 
N 
47 
10 
13 
33 
35 
4 
142 
SEX 
M 
28 
6 
10 
18 
20 
1 
83 
58 
F 
19 
4 
3 
15 
15 
3 
59 
42 
MED 
68 
67 
70 
67 
67 
63 
67 
AGE 
RANGE 
39-80 
49-76 
49-80 
27-79 
40-81 
43-67 
27-81 
% 
33 
7 
9 
23 
25 
3 
100 
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The criteria for classification were based on syndrome 
descriptions by Poeck et al. (1975) and actual classification 
was based on AAT performance on the subtests Spontaneous 
Speech, Token Test and Language Comprehension ('Rest' aphasia 
was defined in Chapter 2). Because repetition was not tested, 
it was not possible to single out transcortical aphasias. 
All main aphasie syndromes occured in the sample and the 
distribution of age and sex within syndromes was comparable 
between syndromes. The distribution of syndromes demonstrates 
that the 'classic' syndromes (Broca and Wernicke) were not 
frequent (16%) in the acute phase. More than half of the 
patients were either severely disturbed and classified as 
global aphasia (33%) or not-classifiable ( 25%) or moderately 
disturbed and classified as anomie aphasia (23%). This implies 
that some aphasie symptoms were diffuse or still absent one 
month post-onset. Also, constellations of symptoms that are 
not easy to find at later stages could occur in a patient in 
the acute stage (see also Wallesch et al., 1992). 
Assessment instruments 
The following tests were used to assess the language deficit: 
(1) The Amsterdam-Nijmegen Everyday Language Test (ANELT) was 
used to measure verbal communicative ability. The accuracy of 
the test in assessing individual differences predicted a 
reasonable sensitivity for changes over time. 
(2) Token Test (AAT subtest - 50-items version of Orgass, 
1986) was included as a valid aphasia selection criterion and 
a measure of general severity of aphasia. The sensitivity of 
the test to change has been established in many studies on 
recovery of aphasia (e.g. Chapter 1). 
(3) Language Comprehension (AAT subtest) was included to 
investigate the possibility of improvements specific to 
language comprehension. A comparison with the Token Test 
should contribute to a discussion of Token Test validity. 
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Results and discussion 
Table 19 summarises the mean test scores of ANELT, Token Test 
and Language Comprehension one and thirteen months post-onset. 
The whole group showed significant improvement in the first 
year post stroke on all four selected test parameters, ANELT 
A- and B-scale, Token Test and Language Comprehension. The 
relatively high within-group variances showed that the means 
for the total sample are average scores of a quite 
heterogeneous group of aphasie patients. 
TABLE 19. Gain in test performance in one year. 
TOTAL ACUTE SAMPLE 1 MONTH POST-ONSET GAIN 
MOMENT 
TEST * 
1 MONTH P.O. 
MEAN S.D. 
13 MTHS P.O 
MEAN S.D. 
t-TEST 
t Ρ 
N 
PTS 
A - SCALE 
В - SCALE 
TOKEN TEST 
LANG. COMP 
2 3 . 0 9 1 3 . 3 1 
3 4 . 4 5 1 4 . 5 7 
3 4 . 6 6 1 4 . 4 4 
6 5 . 3 1 3 0 . 5 1 
3 3 . 3 1 1 4 . 3 7 
4 2 . 9 8 1 1 . 6 1 
2 3 . 9 9 1 7 . 0 1 
8 4 . 5 6 2 7 . 1 2 
-13.54 <.001 
-10.15 <.001 
13.67 <.001 
-10.01 <.001 
142 
130 
141 
111 
MILDLY DISTURBED GROUP 1 MONTH P-O. GAIN 
A - SCALE 
В - SCALE 
TOKEN TEST 
LANG. COMP 
3 7 . 5 8 9 . 2 3 
4 3 . 7 3 6 . 3 6 
1 2 . 9 3 6 . 6 2 
9 6 . 6 8 1 3 . 2 2 
45.48 3.89 
49.21 1.39 
6.58 5.52 
108.68 10.30 
- 6.33 <.001 
- 5.47 <.001 
6.56 <.001 
- 6.05 <.001 
33 
33 
33 
22 
AVERAGE DISTURBED GROUP 1 MONTH P-O. GAIN 
A - SCALE 
В - SCALE 
TOKEN TEST 
LANG. COMP 
2 6 . 6 8 1 1 . 7 7 
3 9 . 5 8 9 . 6 0 
3 2 . 5 0 5 . 1 7 
7 5 . 6 1 2 0 . 6 5 
4 2 . 5 9 5 . 6 2 
4 8 . 2 1 3 . 4 5 
1 4 . 4 8 9 . 7 5 
9 7 . 3 7 1 0 . 7 5 
- 1 2 . 0 8 < . 0 0 1 
- 6 . 1 2 < . 0 0 1 
1 3 . 7 5 < . 0 0 1 
- 7.20 <.001 
44 
43 
44 
38 
SEVERELY DISTURBED GROUP 1 MONTH P-O. GAIN 
A - SCALE 
В - SCALE 
TOKEN TEST 
LANG. COMP 
1 3 . 3 4 6 . 4 1 
2 4 . 7 1 1 5 . 7 3 
4 7 . 3 4 3 . 0 1 
4 3 . 8 2 2 6 . 4 0 
2 0 . 7 0 1 1 . 5 6 
3 5 . 0 2 1 4 . 3 8 
3 9 . 5 0 9 . 8 2 
6 4 . 5 4 2 6 . 7 4 
- 7 . 1 6 < . 0 0 1 
- 6 . 7 3 < . 0 0 1 
7 . 6 1 < . 0 0 1 
- 6 . 0 4 < . 0 0 1 
64 
54 
64 
50 
range: ANELT 
AAT 
A/B scale = 10-50, 
TT= 0-50 errors, AAT-L.C.= 0-120 
If the acute sample was divided in three initial severity 
groups there still was significant improvement on every test 
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within each severity group. The mildly disturbed patients on 
average reached a non-disturbed level on all measures of 
impairment. The average disturbed patients as a group almost 
reached a ceiling for Α-scale, Token Test and Language 
Comprehension and showed a non-disturbed level of performance 
on B-scale. The variability within the group of initially 
severely disturbed patients pointed to the fact that probably 
part of these patients recovered, where others did not. 
If a difference in test performance reaches statistical 
significance, this does not necessarily imply that this gain 
score is also clinically significant. Relatively small changes 
may lead to statistical significance if a large enough sample 
is used. An interpretation of a change in test score as a real 
change is dependent on the reliability of the measurement. 
Therefore statistical significance should be interpreted in 
the light of a measure of clinical significance: if a statis­
tically significant difference is found, the first and second 
test performance must differ at least one critical difference 
to be accepted as clinically significant. The critical 
difference is the amount of gain necessary to interpret a 
change as a reliable and significant improvement. The critical 
difference was based on the reliability coefficients for each 
test in the following way (Allen & Yen, 1979) : 
Crit. Diff.= Z|.
a
|phll/2 χ s.d. χ square root (2 (1-reliab. ) ) , 
(alpha = .10) 
The critical difference for the Α-scale equals a gain of 7 
scale points (Cronbachs alpha =.95), for the B-scale 5 scale 
points suffice (.95), for the Token Test it amounts to 6 
errors (.98) and Language Comprehension requires 15 points 
change (.90). 
All but one differences in performance between one and 
thirteen months post-onset turned out to meet the criterion of 
clinical significance. The fact that the improvement in langu­
age comprehension of the mildly disturbed patients did not 
reach clinical significance, was due to a ceiling effect in 
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this group (they performed already at a normal or nearly 
undisturbed level, according to AAT norms). 
Initial level of severity and amount of recovery 
Initial level of severity is generally seen as a significant 
predictor of outcome. This rule of thumb has been interpreted 
to mean that the acute level predicts outcome as well as 
amount of recovery (e.g. Basso, 1992). Partly in contrast with 
this interpetation is the finding of a relation between 
initial and outcome level, but not between initial level and 
gain scores (e.g. Enderby et al., 1987). This unclear relation 
between initial level and gain scores is partly due to the 
fact that a part-whole correlation will by mathematical 
necessity show a negative tendency; X=initial level is 
correlated with Y=outcome level-X (Willmes, personal 
communication) . 
To get a first cautious impression about the relation 
between initial severity level and outcome, the relations 
between first and last measurement and first measurement and 
gain score were compared for the whole sample of 142 patients. 
The correlation over patients between first and last test 
showed that the outcome level clearly is related to the 
starting level: ANELT Α-scale r=.78, B-scale r=.71, Token Test 
r=.84 and Language Comprehension r=.76. The correlation 
between initial level and gain scores, however, showed that 
initial severity level is not at all predictive for the amount 
of improvement on ANELT Α-scale r=.26 and Token Test r=.09 but 
somewhat more for B-scale r=.66 and Language Comprehension 
r=.55 (further analysis revealed that the low correlations are 
not due to the fact that the patients initially at an 
intermediate level of performance showed high gains and the 
poor and good performers low gains; Chapter 5). 
The finding that ANELT, Token Test as well as Language 
Comprehension turned out to be overall sensitive measures of 
change, allows a closer examination of the prognostic value of 
patient variables and test parameters for outcome of aphasia 
in Chapter 4. In general there is a strong relation between 
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initial level of severity and outcome and there is no relation 
between initial level and amount of gain for the two most 
broadly defined measures, Α-scale and TT. 
This is investigated in more detail in Chapter 5. 
The correlation between the amount of gain for both ANELT 
scales is r=.37 and suggests a dissociative improvement 
pattern for 'Understandability' and 'Intelligibility' of 
verbal communication. The relation between gain scores on 
Token Test and Α-scale (r=.43) also indicated dissociative 
improvement patterns for each test. These dissociations and 
the implications for test validity are further explored in 
Chapter 6. 
In the following chapter the evidence for several outcome 
predictors will be critically reviewed and then empirically 
evaluated by means of ANELT and part of the AAT. 

4 
PROGNOSIS FOR RECOVERY FROM APHASIA 
I. A review of potential predictors 
Many factors influence recovery from aphasia. Sometimes strong 
clinical impressions about a factor such as age exist, for 
which there is little evidence available. This can be of 
crucial importance for a patient, because selection for 
therapy is often influenced by the assumed prognostic factors, 
"as clinicians more or less consciously may choose patients 
with better prognosis for recovery" (Kertesz & McCabe, 1977) . 
In their study of predictive factors for stroke outcome, 
Henley et al. (1985) concluded that the dominant parameter for 
outcome, and survival in particular, was age. Death rate in 
the age groups 45-60, 61-80, >80 yrs increased from 14% to 33% 
and in old age even to 58%. These proportions might contribute 
to the strong clinical impression that age also has prognostic 
value for recovery from aphasia. Holland et al. (1989) comment 
that the presence of aphasia seems to be a negative predictor 
of stroke outcome. But what are the predictive factors for 
aphasia outcome? 
In this chapter the relevance of biographic and aphasie 
variables as prognostic factors for recovery from aphasia is 
reviewed. The biographic/demographic factors; age, gender, 
education and handedness are discussed, followed by 
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etiological, general and specific aphasie factors. This review 
provided the rationale for the selection of prognostic 
factors, to be included in the study. This empirical 
investigation of prognosis for recovery from aphasia is 
discussed in the second part of this chapter. 
Biographic variables as prognostic factors 
Age 
As suggested above, age does not seem to have much predictive 
value for aphasia outcome, at least for patients not yet in 
their old age. Most studies report negative results (e.g., 
Sarno & Levita, 1971; Culton, 1971; Keenan & Brassel, 1974; 
Kertesz & McCabe, 1977; Basso et al., 1979; Shewan & Kertesz, 
1984; Enderby et al., 1987), though some come up with positive 
evidence (e.g., Vignolo, 1964; Gloning et al., 1976; Marshall 
et al., 1982). 
Pickersgill & Lincoln (1983) concluded that their results 
in general do not suggest a relation between age and improve-
ment. But they suggest a relation between age and severity, 
thereby indirectly implicating a relation between age and 
outcome. Their results, however, were not very convincing 
(average correlation for severe aphasie patients is negative, 
-.08, compared to an equally low positive correlation for two 
less disturbed groups, .06 and .11 resp.). Holland et al. 
(1989) report a negative influence of old age on recovery. The 
median age of the patients in their study was 72 (range 33-
93) , of which 40 % had a history of a previous stroke. From 
the data presentation it is not clear how these variables were 
distributed in the sample and definite conclusions therefore 
cannot be made. On the basis of a literature review Davis and 
Holland (1981) had earlier suggested a possible relation 
between age and severity, but recognised that the evidence is 
weak. 
In summary: In agreement with a recent review of prognos-
tic factors in aphasia (Basso, 1992), no firm relation between 
age and recovery from aphasia has been established. 
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Gender 
The hypothesised difference in the latéralisation of language 
between males and females constitutes the main argument for 
assuming differences in recovery from aphasia. It has been 
claimed, that the stronger latéralisation in males makes them 
more vulnerable to aphasia after stroke (McGlone, 1980). 
However, Kertesz (1984), in reviewing the epidemiology of 
aphasia, showed that the higher incidence of aphasia in males 
is directly related to a higher incidence of strokes. 
Three studies directly addressed the issue of gender and 
recovery from aphasia (Basso et al., 1982; Sarno et al., 1985; 
Pizzamiglio et al., 1985). Basso et al. reported significantly 
better recovery for females. Sarno et al. found no overall 
differences. In both studies patients were not matched and the 
time frames were variable within and between patients. 
Furthermore Basso and her colleagues employed a sample that 
was heterogeous for etiology, whereas Sarno's group used more 
homogeneous (left hemisphere, first stroke), but relatively 
small groups. 
Pizzamiglio et al. found that females initially do not 
differ from males according to type or severity of aphasia. 
But, they claimed a better recovery for globally disturbed 
females. This interpretation is based on a rather selective 
interpretation of the data. Two of the three types of aphasia 
groups (nonfluent, fluent and global) did not show differences 
between males and females in naming, repetition, phonemic, 
semantic and syntactic comprehension, Token Test, reading or 
writing. In the global aphasie group a significant interaction 
was found between sex and two of the comprehension tests, but 
not with any of the other tests. A division of global patients 
in high and low performing patients did show significant 
improvement in both groups, but no interaction with gender was 
reported. 
These findings together mean that there is presently no 
compelling evidence for a specific influence of gender on the 
recovery from aphasia. 
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Educational level 
In his description of potential prognostic factors, Wertz 
(1978) explicitly lists level of premorbid education. Although 
it is not counterintuitive to assume an interaction between 
educational level (and by implication intellectual abilities) 
and recovery processes, there is no systematic knowledge 
available about this factor. 
Gloning et al. (1969) found indications for an 
interaction of intelligence and recovery, but 'intelligence' 
was investigated by controlling patients for premorbid 
presence of pathologically low levels of mental ability. 
Richters et al. (1976), using Raven's Colorered Progressive 
Matrices, found no interaction between intelligence and 
recovery measures, but most of their patients had a quite long 
standing aphasia. 
In short, a selective influence of level of education/ 
intelligence on recovery from aphasia has not been indicated. 
Handedness 
The relation between handedness and the cerebral 
latéralisation of function has kept the neurological/ 
neuropsychological community busy for more than a hundred 
years (e.g. Annett, 1985; Bishop, 1990). In fact, the issue 
rose to attention by the discovery of Broca (among others) in 
the middle of the last century, that left hemisphere lesions 
cause language problems. Broca (1865) inferred that if the 
hemisphere that is responsible for language, also excersises 
motor control, then left-handers should have right hemisphere 
dominance for language. Broca contemplated, at least in 
principle a dissociation between dominance for language and 
handedness. Only later it appeared that many left-handers 
suffer from aphasia after left hemisphere damage. It is 
nowadays accepted that in left handers language is mostly 
represented in the left hemisphere, occasionally in the right 
hemisphere and sometimes more bilaterally (Joanette, 1989). 
The fact that language is sometimes more bilaterally 
represented in left-handers has led to the hypothesis that 
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aphasia is a more likely outcome of stroke in left-handers 
than it is in right-handers. Gloning (1977) matched a group of 
57 non-right handed patients with a group of right-handed 
patients on localisation and extent of the lesion. Finding a 
higher incidence of aphasia in left-handers, he suggested that 
left-handed patients are likely to become aphasie regardless 
of the hemisphere damaged. In a retrospective study of 412 
patients Kimura (198 3) found that the incidence of aphasia did 
not differ between left- and right-handed patients. She 
interpreted this as strong negative evidence, because retro-
spective studies based on clinical records, have a high chance 
of overestimating the relation between left-handedness and 
aphasia. Physicians are more likely to look for signs of left-
handedness in aphasie patients with right hemisphere lesions 
than in non-aphasic or aphasie patients with left-sided 
lesions, thereby possibly inflating the occurence of aphasia 
in left-handed patients (Kimura, 1983). 
If a sample of aphasie patients is considered as base 
line, instead of a stroke or handedness sample, a somewhat 
different result emerges. In the Kertesz and McCabe (1977) 
study only 3 out of 93 patients turned out to be left-handed; 
two patients did and one did not show improvement. Pickersgill 
and Lincoln (1983) found only one left- handed patient in 
their sample of 56 aphasie patients. This low proportion of 
left-handers was not due to selection biases, because neither 
study included handedness or site of lesion in its selection 
criteria. As a consequence, also no standard assessment of 
handedness was included. In a study of an aphasie population 
in a Montreal geriatric hospital (117 patients) only two 
patients declared themselves left-handed and four ambidextrous 
(Annoni et al., 1993). The authors conclude in reference to 
Annett (1985) that this proportion of left-handers is 
obviously below the expected 4-10% for a normal population. 
The incidence hypothesis is often combined with two other 
hypotheses about left-handedness and aphasia; if aphasia in 
left-handed patients occurs, it is less severe and recovers 
better than in right-handed patients. Luria (1970) defended 
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these hypotheses, unfortunately without offering much 
supportive quantitative evidence. Furthermore, the criteria he 
used for handedness were quite idiosyncratic and have been 
proven to be invalid (Bishop, 1990). Kertesz and Sheppard 
(1981) found a lower than expected number of left-handed 
patients in their study on the epidemiology of aphasia and 
explained this by assuming that left-handers recover better 
and have already disappeared from the sample under study. 
Kimura (1983) reported that left-handed aphasie patients were 
less severely disturbed than right-handed patients. This 
interpretation must be considered with caution, because it is 
based on a retrospective study, where initial severity of the 
patients is not known, time post-onset at the moment of first 
testing is different for most patients and no matching of 
patients was attempted. Basso et al. (1990) found no 
significant difference in outcome between a group of 12 non-
right handers and an unselected sample of right-handers. Borod 
et al. (1990) reported that the pattern of recovery in a group 
of 19 left-handers did not differ from the pattern to be 
expected for right-handers as reported in the literature. 
Unfortunately, as the authors acknowledge, this study was 
retrospective in nature and lacked a direct comparison with a 
matched group of right-handers. The rather specific claim by 
Luria (1970) and Geschwind (1974) that right-handed patients 
with a familial history of left-handedness recover better than 
right-handers without such history was not substantiated by 
objective, quantitative data. Fortunately Borod and colleagues 
questioned their subjects about familial left-handedness, 
resulting in б left-handers with a familial sinistrality and 
10 without such a history. No differences in initial as well 
as outcome measurement were found. 
Together these results do not provide convincing evidence 
that left-handedness is related to less severe aphasia and/or 
a better prognosis for recovery. The low incidence of left­
handers in samples of aphasie patients is the only suggestive 
finding that left-handed patients might have recovered at a 
faster rate than right-handed patients and have already 
Prognosis for recovery 73 
disappeared from non-acute samples of aphasie patients. The 
alternative is to suggest that the chance of survival is 
smaller for left-handers immediately after stroke (no evidence 
available) or, as has been suggested, that left-handers die 
younger than right-handers and therefore are underrepresented 
in elderly populations like aphasie samples (Coren & Halpern, 
1991; Coren, 1992). Although there is no strong evidence for 
handedness as a significant prognostic factor, it is still 
treated as such and cannot be disregarded. 
Etiological variables as prognostic factors 
Trauma versus stroke 
Etiology is seldom studied as a prognostic factor for recovery 
from aphasia. A finding accepted by most researchers and 
clinicians is that traumatic aphasia recovers better than 
vascular aphasia (Rubens, 1977). Kertesz and McCabe (1977) 
found a far better recovery pattern for traumatic patients. 
However, the trauma group consisted of only 7 patients, mostly 
much younger than the vascular patients. The authors remark 
that young patients with milder injuries did show excellent 
spontaneous recovery. Basso et al. (1982) also found better 
recovery for traumatic aphasia, but comment that this must be 
interpreted with care, because type of aphasia and etiology 
were confounded (Basso, 1992). The results of a well-designed, 
treatment evaluation study confirm the confounding of age, 
general health and etiology: All patients who responded well 
to treatment were younger, had good health and an aphasia due 
to other causes than a thrombo-embolic infarction (Marshall et 
ai., 1982). 
Given these few positive reports and the fact that in 
contrast to stroke patients, traumatic patients are generally 
younger and in more healthy condition, a better recovery 
course after trauma is accepted as very plausible. 
Traumatic aphasia seems to have a better prognosis for 
recovery from aphasia than stroke; etiology is a significant 
prognostic factor. 
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Type of stroke 
Although stroke is the dominant cause of aphasia, type of 
stroke has hardly been studied as a prognostic factor for 
recovery. Rubens (1977) indicated that intracerebral 
haemorrhage, in contrast to infarcts, frequently recovers 
completely. Holland et al. (1989) did not find a significant 
relation between type of stroke and recovery within the first 
three months. However, when they compare the patients that 
were still language-impaired two months after hospital 
discharge, a better prognosis for haemorrhage was found. It 
has also been found that more patients with intracerebral 
haematoma recover in written (but not oral) language abilities 
than patients with ischaemic infarction (Basso, 1992). She 
attributes this positive bias for haemorrhagic strokes to the 
fact that haemorrhage displaces the fibre bundles without 
completely destroying them, as is the case in infarcts. 
As far as a vascular etiology is concerned, aphasia due 
to haemorrhagic stroke seems to have a better prognosis than 
aphasia caused by thrombo-embolic stroke; type of stroke 
therefore seems to be a prognostic factor. 
Aphasie variables as prognostic factors 
General aphasie factors: severity and type of aphasia 
Initial level of severity 
The foregoing review indicates that most of the evidence for 
biographic variables as prognostic factors is weak and 
controversial. If we now have a look at the neurolinguistic 
characteristics of the language disturbance, the picture 
changes dramatically. One of the few well-established facts in 
recovery research can be formulated as a rule of thumb: The 
less severe a patient is affected initiallly, the better the 
outcome. In a recent review of the literature this is 
summarised as follows: 
"Level of impairment soon after onset is a significant 
indicator of the level of ultimate recovery: the lower 
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the level of performance at onset, the more limited the 
amount of recovery. This result has been confirmed 
whenever the level of initial severity was included in 
studies evaluating recovery, and it holds for whichever 
language performance was studied" (Basso, 1992) . 
So, in general and on average, initial severity of 
aphasia is a highly significant predictor for outcome. This 
statement is largely based on studies using group averages, 
but strong variations in individual recovery patterns seem to 
be the rule rather than the exception (e.g. Kertesz & McCabe, 
1977; Sarno & Levita, 1981). The relation between initial 
severity and outcome does not necessarily imply a direct 
relation between initial level and amount of improvement. 
This was illustrated in a study of 19 patients in the first 
three months post-onset, where a high correlation, r=.71, 
between initial and last scores was found, but no relation 
between initial and change scores, r=.13 (Enderby et al., 
1987). Acknowledging that the absence of a relation may be a 
conseguence of correlating a part with its whole, it is never-
theless imperative to investigate the relation between initial 
level and gain in more detail. 
Initial severity is a good predictor of outcome, but the 
relation between the initial level of severity and the amount 
of recovery is still questionable. 
Initial type of aphasia 
Syndromes show a distinctive value as a prognostic factor. 
This is not completely unexpected, because in most 
classification systems type of aphasia is confounded with 
general severity of aphasia. Some syndromes are mainly defined 
in terms of severity (e.g. global aphasia), whereas others are 
characterised by severity level and a dominant symptomatology 
(e.g. Broca and Wernicke aphasia). It is acknowledged that 
patients belonging to a given syndrome, including global 
aphasia, do not show homogeneous patterns of disturbances 
(e.g. Schwartz, 1984; Caramazza, 1984). It has also been shown 
that recovery patterns within syndromes vary considerably 
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(Kertesz & McCabe, 1977; Sarno & Levita, 1981; Willmes & 
Poeck, 1984). Furthermore, descriptions of symptom complexes 
in a given patient over time do not relate very much. It is, 
for instance, not possible to predict outcome of syndrome 
based on the aphasie symptom complex observable in the first 
two weeks (Bak, 1990, Wallesch & Bak, 1992). Studying recovery 
for different syndromes does not seem to be a very rewarding 
enterprise. So, what can the literature on recovery of 
syndromes tell us? 
The heterogeneity of recovery patterns within syndromes 
does not only reflect quantitative differences on a given 
measure. Frequently patients also show an evolution to another 
syndrome. Kertesz & McCabe (1977) found that 42% of the 
patients (total 93) change syndrome in the first year post-
onset. Pashek & Holland (1989) reported 59% of the patients 
change (total 32). Both studies used the Western Aphasia 
Battery (WAB, Kertesz, 1982) and therefore classify patients 
by means of the same syndrome definitions and criteria. It is 
therefore quite likely, that the difference of 17% is due to a 
different first moment of testing: Kertesz & McCabe started 
testing 2 to 3 months post-onset, Pashek & Holland within one 
week post-onset. The distribution of syndromes in the 
respective samples confirms this: Pashek and Holland found a 
higher incidence of global and a lower frequency of Broca 
patients in their acute sample than Kertesz & McGabe. This 
indirectly points to the developmental nature of specific 
syndromes. If the first measurement is as late as six months 
post-onset only 29% change was observed (Leischner, 1979) . A 
study using the AAT (Huber et al., 1984) showed that 65% of 
the patients, tested one month post-onset, had changed seven 
months post-onset (Willmes & Poeck, 1984) . The change of 
syndrome for acute Broca and Wernicke patients was even higher 
and amounted to 84%. In a Dutch study (Blomert, 1993a) also 
using the AAT and as the first test moment one month post-
onset 67% of the patients had changed syndrome thirteen months 
post-onset. Although the percentage of 'Syndromwandel' 
(Leischner, 1979) exactly matched the German results, this 
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does not imply that all changes had already occurred seven 
months post-onset, the last test moment in the German study. 
It was found that change of syndrome is also not rare in the 
second half of the first year. 
Together these results indicate that many qualitative as 
well as quantitative changes already occur during the early 
period post-onset. Leischner's (1979) and our own results 
emphasise that these qualitative changes continue on a smaller 
scale even after 6 months post-onset. The "Syndromwandel" 
revéales the dynamic nature of recovery processes and implies 
that characteristic symptoms either disappear, substitute for 
others or function as necessary precursors for others at a 
later stage of recovery. These qualitative changes may not 
always be detectable, if recovery is evaluated by means of a 
broadly defined composite measure. This may, then, result in 
the earlier reported, heterogeneous recovery functions within 
syndromes. 
In summary, type of aphasia is a significant predictor of 
outcome, but syndromes are often too broadly defined to allow 
adequate predictions for different patients or patient groups 
within syndromes. 
Specific aphasie factors: speech production symptoms 
Given the definition of aphasie syndromes as a coherent 
description of a complex of symptoms, a change of syndrome may 
indicate a change in severity, but also and more importantly a 
change of symptoms. Because language production allows a 
direct observation of deviant language behaviour, most 
characteristic aphasie symptomatology is historically based on 
deviant speech production. A symptom approach is more directly 
studying specific deficits than a syndrome approach. Besides 
contributing to a better prognosis, the analysis of speech 
production symptoms in time might provide clues to the 
evolution of chronic neurolinguistic phenomena. 
Alajouanine (1956), for instance, observed that a severe 
and rigid form of agrammatism does not occur in the acute 
phase but develops slowly in time. He stated that these 
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specific agrammatic patients showed automatisms in their 
spontaneous speech in the acute phase and he claimed that only 
these patients develop this form of agrammatism. Although not 
replicating the different developmental stages assumed by 
Alajouanine, we were able to confirm a significant relation 
between initial automatisms and agrammatism (Blomert & de Roo, 
1992). Three out of five patients, all initially showing a 
spontaneous speech pattern of very poor syntactic quality, 
could be described as agrammatic after one year, whereas the 
other two developed complex syntactic structures. The only 
test parameter that significantly and consistently differed 
between the two groups in the acute stage, corroborated 
Alajouanine's observation: all three patients who were 
agrammatic after one year, produced a fair amount of 
automatisms in the acute phase, whereas the other two did not 
show any automatised speech at that time or one year later. 
The contribution of speech production symptoms to 
prognosis and outcome of aphasia is again mainly terra 
incognita. Disregarding studies that only discriminate 
spontaneous speech on a fluency dimension, no more than a few 
studies, quite different in design and emphasis, have 
explicitly adressed the predictive value of spontaneous speech 
symptoms. 
Prins et al. (1978) studied 28 spontaneous speech 
parameters in 74 patients in the course of one year. The 
authors concluded that on average there is no improvement of 
spontaneous speech. Although a detailed analysis of speech 
symptoms in linguistic as well as fluency terms was an 
important step forward, the interpretation of the results is 
seriously flawed by the fact that the patient sample mainly 
consisted of chronic patients; duration of aphasia was on 
average 23.3 months (s.d. 24.1), more than half of the 
patients had an aphasia for at least one year (Richters et 
al., 1976). The nearly exclusive involvement of chronic 
aphasie patients does not allow interpretations of recovery 
from spontaneous speech. 
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A more recent study explicitly aimed at the description 
of neurolinguistic symptom constellations of acute aphasia, 
followed by an investigation of the relation of symptoms as 
well as symptom constellations to long-term outcome (Bak, 
1990; Wallesch et al., 1992). Forty-eight patients were 
investigated with a short version of the AAT, within 15 days 
post-onset and again more than 1 year post-onset. The results 
showed that there was no close relation between the initial 
pattern of language deficit and the outcome syndrome. Patients 
classified as Broca or global aphasia at last measurement 
could not reliably be discriminated in the early stage. 
Second, although there were significant correlations with 
severity outcome for ratings of phonological, semantic and 
syntactic disturbances, the rating of communication proved to 
have the highest predictive value for outcome. There was no 
significant relation between automatised speech and outcome, 
and low syntax ratings did not correspond with the development 
of Broca's aphasia. Stepwise regression analysis incorporated 
communication as the only spontaneous speech parameter that 
predicted outcome. 
Wallesch & Bak (1992) have shown that communicative 
ability retained its predictive abilities in the third to 
sixth week. The authors concluded that detailed aphasia 
assessment is of little use in the very early period, but the 
value of specific neurolinguistic parameters increases in the 
period up to six weeks post-onset. 
In summary, these results strongly argue for a further 
analysis of recovery from aphasia in terms of functional 
language as well as neurolinguistic measures. 
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II. An empirical investigation of prognostic factors 
Wertz (1978) approached the study of prognosis in aphasia in 
terms of initial test parameters and in terms of patient 
variables. This approach was followed in the present study and 
the following factors were selected: 
1. Biographic factors: age, gender, education and handedness 
2. Etiological factor: type of stroke 
3. General aphasie factors: type and severity 
4. Specific aphasie factors: speech production symptoms 
Method 
Subjects 
The 142 subjects participating in this study constitute the 
same sample as in chapter 3, and a full description is 
provided there (Table 18) . However, the nature of prognostic 
factors and the potential clinical influence of predictors 
require a more detailed description of patient selection 
procedures and epidemiological characteristics of the sample. 
Representativeness of the sample 
Of the actually contacted 250 patients, 185 had both tests 
administered. Eight patients were excluded, because test 
administration or neurological information turned out to be 
unreliable. The final acute sample consisted of 177 patients. 
Nighty-four percent of the patients had a left-sided and six 
percent a right-sided lesion (bilateral lesions were excluded) 
due to a first CVA. 
During the course of the study, only 34 (19%) of the 
patients of the acute sample of 177 dropped out of the study. 
The aphasie as well as the demographic characteristics of this 
drop-out group are summarised in Table 20. 
Only 6 % of the sample ended their cooperation, mostly 
for family or health reasons. In general patients were very 
cooperative. A comparison of the acute and drop-out sample 
showed that the remaining sample still is an unbiased 
selection from the aphasie population. 
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TABLE 20. Acute patients not in recovery study. 
CATEGORY 
AGE 
45-64 
65-74 
75-85 
SEX 
F 
M 
REGION 
W 
N/E 
S 
C.V.A. 
INF 
HEMORR 
UNKNOWN 
INITIAL 
SEVERE 
LI-AVER 
TOTAL N 
CATEG. % 
SAMPLE % 
DEC END RIF OTH UNK 
3 4 1 1 
9 5 2 - -
4 3 2 - -
4 5 3 1 1 
9 6 5 - -
3 4 2 - -
4 - 3 1 -
6 7 3 - 1 
11 7 4 1 1 
2 3 2 - -
- 1 2 - -
7 8 3 - 1 
6 3 5 - -
13 11 8 1 1 
38 32 24 3 3 
7 6 5 .5 .5 
% CAT 
26.5 
47.0 
26.5 
59.0 
41.0 
26.5 
23.5 
50.0 
70.5 
20.5 
9.0 
56.0 
44.0 
34 
100 
% SAM 
5 
9 
5 
8 
10 
5 
4 
9 
13 
4 
2 
10 
8 
19 
Legend: DEC=deceased, END=end of cooperation, 
RIF=re-infarct, OTH=other, UNK=unknown 
Table 20 shows that the patients in the drop-out group 
distribute in the same proportions over the demographic 
variables (age, sex, geographic region), type of stroke and 
the aphasie variable (initial severity of aphasia), as in the 
acute sample. (Compare column '% of category' with '% of 
sample' in Table 20) . Just before analysis, one last patient 
was excluded, because of a deterioration due to a non-
neurological sickness. 
On the basis of these findings the sample of 142 patients 
is taken to be representative of the patients referred to us 
by the participating hospitals. 
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Epidemiology of the sample 
The generalisability of the results obtained in this study to 
the population of aphasie patients in the Netherlands is 
critically dependent on the representativeness of the sample. 
In order to guarantee the representativeness of the sample for 
a Dutch aphasie population, an evaluation of the 
epidemiological characteristics was undertaken. Unfortunately, 
knowledge about the epidemiology of aphasia in The Netherlands 
is not available, as is the case in most other countries. 
However, some knowledge about CVA populations is available 
(e.g. Kurtzke, 1976). Basic demographic information about 
Dutch CVA populations is also available (Vos, 1990) , even in 
some detail for a regional Dutch population (Hermann et al., 
1980, 1982). Although at least one fifth of strokes (21% 
according to Brust et al., 1976 and 33% according to 
Marquardsen, 1969) result in aphasia, it is the only 
approximation for an aphasia sample. 
Twenty hospitals, nursing acute patients, and numerous 
second line institutions, e.g. rehabilitation centers and 
nursing homes, participated in the study. These hospitals were 
well distributed over the country, ranging from hospitals 
serving a local city population to hospitals serving a hetero-
geneous rural and small town population. This distribution 
offered the opportunity to draw a representative sample of the 
Dutch aphasie population. Three basic epidemiological 
variables of the sample are evaluated: death rate, age and 
sex. 
Death rate 
The low percentage (7%, table 20) of deceased patients is 
somewhat surprising. An earlier Dutch longitudinal aphasia 
study (Richters et al., 1976) also reported a percentage of 
7%, but most of the patients in this study had been aphasie 
for at least one year. In the regional Dutch stroke study, 
investigating patients in the first year post-onset, 30% died 
within 3 weeks and 37%, 41% and 46% within respectively 3, 6 
and 12 months (Hermann et al., 1982; Davidse & Mackenbach, 
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1983) . The reason for this low percentage might be due to a 
selection bias in the participating hospitals. Regular 
questionnaires about the difference between the hospitalised, 
signaled and finally included patients, revealed no systematic 
exclusion bias except one: the health condition of the patient 
was such that testing before the sixth week was not judged to 
be feasible (by physician and/or speech-therapist). It is 
therefore reasonable to expect that this group of patients 
included a fair amount of high-risk patients. 
Distribution of type of stroke in the sample 
Kurtzke (1976) reported that 69% of CVA cases were identified 
as thrombo-embolic infarction, 20% haemorrhagic and 11% 
unclear; Marshall et al. (1982) found 79% thrombo-embolic and 
21% other etiology. Hermann et al. (1982) reported 82% 
infarction, 15% haemorrhage and 3% unclear in a Dutch regional 
population. Vos (1990) estimated that the cause of stroke in 
the total Dutch CVA population in 1987 amounts to 79% 
infarction and 14.8% intracerebral and 6.2% subarachnoid 
haemorrhage. The findings in both Dutch studies match the 
proportion of infarction (79%) and haemorrhage (14%) in our 
sample. 
Distribution of age and sex in the sample 
Type of stroke is a characteristic of aphasia populations 
which can be directly compared to a stroke population. Kurzke 
(1976) found in each age group a higher incidence of males 
than of females. This does not exactly match the very often 
reported bias that males outnumber females in the relatively 
younger groups, with the pattern reversed in the elderly. Sah 
et al. (1976, cited in Annoni et al., 1993) found a drop from 
64% males in the age group 45-65 to 40% in the group aged over 
75. Annoni et al. (1993) basically replicated this finding in 
a Montreal aphasie population. In their age group of 50-69 
yrs. 72% was male and 19% was female; in the group 70-91 yrs. 
40% was male and 60% was female. The Dutch regional CVA study 
showed a predominance of males in all age groups under 75 
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years of age, above 75 no difference was found. 
Table 21 summarises the distribution of the variables, sex, 
age and education in the sample. 
TABLE 21. Acute sample : sex / education 
in relation to age. 
AGE 
< 65 
> 65 
TOTAL 
SEX TOT. 
M F 
47 22 69 
57 51 108 
104 73 177 
EDUCAT. TOT. 
H L 
25 41 66 
22 71 93 
47 112 159 
# Missing: educ. data 18 patients unknown 
EDUC-LOW : element, educ. and lower profess, educ. 
EDUC-HIGH : higher profess, educ. and univ. 
The earlier Dutch finding was replicated; the group 
younger than 65 yrs. entails twice as many males as females, 
whereas there is no difference in the group over 65 years of 
age. Because Kurtzke (1976) warned for possible regional 
differences the sample was devided in three geographic 
regions; north-east (rural/small towns), west (densely 
populated/cities), south (mixed). No differences between these 
regions arose for type of aphasia, type of CVA, age, gender 
and education. Based on these epidemiological characteristics 
the sample is accepted as a fair approximation of a Dutch 
aphasie population. 
Materials 
Assessment instruments 
Patients were tested and retested with the same tests. 
1. The ANELT was used to measure the level and change of 
verbal communicative ability. 
2. Part of the AAT (Dutch version) was used to measure 
production as well as comprehension aspects of the 
neurolinguistic deficit. Three AAT subtests were included: 
Spontaneous Speech, Language Comprehension and Token Test. 
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Spontaneous Speech Analysis (AAT) 
The analysis of the patient's spontaneous speech is essential 
for a classification of patients according to type of aphasia 
as well as for the identification and selection of aphasie 
symptoms as prognostic factors for recovery. 
The AAT Spontaneous Speech analysis is based on a 10 
minute semi-standardised interview. Speech is rated on six 
levels: communication, articulation and prosody, automatised 
speech, semantic, phonologic and syntactic level, where each 
level is operationalised as a six point scale. Every scale 
covers different symptoms representative for disturbances at 
that level. The symptom occurring in the speech that ranks 
lowest on the scale determines the scale score for that level. 
The present study investigated the prognostic value of 
aphasie symptoms occurring in the acute stage. Therefore a 
more detailed scoring procedure was adopted; every symptom 
included in a given scale was scored separately. The score for 
the lowest ranking symptom on a given scale corresponded by 
standard rule to the standard AAT rating for that scale. 
Language Comprehension (AAT) 
The subtest 'Language Comprehension' was included as a valid 
measure of language comprehension problems and therefore of a 
modality specific deficit. Changes in language comprehension 
were used to evaluate the predictive value of biographic and 
general aphasie factors as prognostic factors. 
Token Test (AAT, version of Orgass, 1986) 
The Token Test was included as a valid aphasia selection 
criterion and a measure of general severity of aphasia. 
Changes in TT performance were used to evaluate the predictive 
value of the selected prognostic factors. 
Objectivity of measurement 
Patients were classified on the basis of their performance on 
the three selected AAT-subtests by three expert judges. Expert 
teams were formed from a group of six experts and changed 
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regularly. Classification of a patient into a syndrome 
category required unanimity among judges. Three experts 
collectively judged the AAT-Spontaneous Speech interviews. 
ANELT performance was first scored by a trained speech 
therapist and independently re-scored by an expert judge. If 
the resulting scores differed more than two scale points for a 
given item, a second expert judge gave the final score. 
General considerations about design and analysis 
The operationalisation and results of the four prognostic 
categories are discussed in separate paragraphs. To avoid a 
repetition of the same arguments pertinent to the analysis of 
all four groups of factors, some general considerations about 
design and analysis are discussed first. 
Table 22 summarises the selected symptoms and the 
operationalisation in categories or level. 
TABLE 22. Operationalisation : prognostic factors. 
PROGN. FACTOR 
EDUCATION 
AGE 
SEX 
HAND PREFERENCE 
TYPE OF STROKE 
APHASIA TYPE 
INITIAL SEVERITY 
DYSARTHRIA 
STEREOTYPES 
SEMANT. PARAPH. 
PHONOL. PARAPH. 
PHONOLOG. NEOLOG. 
REDUC. SYNTAX 
LEVEL / CATEGORIES 
HIGH LOW 
< 65 >= 65 
FEMALE MALE 
LEFT RIGHT 
INFARCT. HAEMORRHAGE 
BROCA GLOB. WERN. ANOM. N.-Cl. 
NO/MIN. MILD AVER. SEVERE 
MILD AVER. SEVERE 
NO/SOME MANY 
NO YES 
NO YES 
NO SOME MANY 
NO YES 
Legend: Type of aphasia: AAT-Classification 
Init.Severity : TT -> 0-6, 7-23, 24-40, 41-50 errors 
SYMPTOMS : from AAT-Spontaneous Speech rating scales 
The subjects required for each analysis were selected 
from the whole sample, described earlier (Table 18). A series 
of analyses of variance (ANOVA, between χ within) was executed 
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with either the group of biographic factors (age, sex, educa­
tion) or one of the aphasie factors as the independent 
variable. Handedness and type of stroke were also independent 
variables, but required a matched pairs design and are there­
fore treated separately. 
ANOVA's were always executed with one dependent variable: 
ANELT Α-scale, B-scale, Token Test (TT) or AAT-subtest 
Language Comprehension (LC). First, the power of every factor 
to discriminate patients in the acute stage was investigated 
for each test (between-subject analysis) and second, the 
predictive value of each factor was tested by calculating 
interactions between a factor and the gain scores (between one 
and thirteen months) for a given test (within-subject 
analysis). The means and standard deviations at first and last 
test moment for each of the four tests for every prognostic 
factor, are summarised in the Appendix. 
To safeguard against spurious and clinically not 
interpretable statistically significant findings, a 
conservative concept of significance was developed. This is 
necessary, because a significant difference in scale points 
between two test moments does not always correspond to the 
gain in scale points needed to reach a significantly 
different, diagnostic severity category. For instance, a 
patient having an initial Token Test score (errors) of 17 and 
a gain of 10 points at re-test, will not change 
diagnostically, because the TT category 'Mild' ranges from 7-
23. Therefore, the prognostic value of each factor is 
determined by two significance criteria: First, a 'weak' (.05) 
and a 'strong' (.01) statistical significance level. Second, 
the significance of this effect is accepted as clinically 
relevant only if a post-hoc comparison reveals a difference in 
gain score that exceeds 1 critical difference. The critical 
difference is a measure of significant change, based on test 
reliability (see Chapter 3) . These general considerations 
should be kept in mind when reading the discussion of the 
results in the following paragraphs. 
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Biographic factors: age, gender and education 
Operationalisation 
The sample is divided in two age groups: 64 or younger and 65 
or older. The anamnestic questionnaire included questions 
about education and profession. Half of the forms exhibited 
the profession of the patient, but not education. So 
profession was translated in education by means of the results 
of an inquiry by the Dutch governmental office for population 
statistics about professional stratification (CBS, 1992). 
Results and discussion 
Table 23 summarises the ANOVA results for the factors age, 
gender, education and their interactions. 
TABLE 23. Prognostic value of biographic factors 
total sample: η = 142 pts., 
ANOVA, * =.05, ** =.01). 
PROGNOSTIC 
FACTORS 
EDUC. Η / L 
AGE - 65 + 
SEX M / F 
EDUC X AGE 
SEX X AGE 
ACUTE PHASE 
ANELT AAT 
A B TT LC 
** * * * 
RECOVERY 
ANELT AAT 
A B TT LC 
- * -
In agreement with the majority of reports in the 
literature, biographic factors, in general, did not have any 
prognostic value for aphasia outcome. Because the study was 
prospective in nature over a fixed period of time and used 
standardised tests and a representative sample, these results 
can be accepted as strong negative evidence. 
There were, however, two significant interactions. 
One was a weak effect of educational level on Token Test gain. 
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The higher-educated group showed a greater gain, but this 
difference does not exceed the criterion of at least one 
critical difference to be judged clinically relevant (Table 
23B, Appendix). Although no significant relation was found 
between educational level and recovery, it is nevertheless 
worthwhile to mention the strong effect of this factor in the 
acute stage. The immediate effect of stroke was worse for the 
less- educated patients. An advantage in terms of more test 
experience for higher and therefore longer-educated patients 
is a plausible explanation for this finding. 
The other statistically significant result was a weak 
effect of age on changes in Language Comprehension. Patients 
64 or younger showed a higher gain than the older group, but 
again this difference did not reach clinical significance. 
Because Holland et al. (1989) reported a negative influence of 
old age (sample mean 72) on recovery, the weak interaction of 
the group 65 or older with gain in language comprehension was 
investigated further. But no significant difference was found 
if the group of 74 and older was compared with the rest of the 
sample. And last but not least, real as well as presumed 
biological differences between the sexes did not interact with 
outcome of aphasia after stroke. 
Biographic factor : handedness 
Operationalisation 
Hand preference was assessed by means of Annett's Handedness 
Questionnaire, consisting of 12 items asking about 6 uni- and 
6 bi-manual actions (Annett, 1985). If the patient was not 
able to answer all guestions reliably, the help of a 
significant other was invoked. 
If Annett's strictest criterion is accepted ("consistent 
left are the people who perform all actions with their left 
hand"), than only 1 out of 142 patients was left- handed. This 
criterion does not take into account that persons declaring 
themselves left- or right-handers frequently do perform an 
action with the opposite hand. Therefore a less strict 
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criterion was accepted. Because the sample is relatively old, 
it was assumed that most left-handers had learned to write 
with their right hand. Therefore this item was deleted. Left 
and right was now defined as at least 9 out of 11 actions with 
either left or right hand, the rest is called mixed (Annett's 
criterion). This resulted in 114 right-handers, 10 left­
handers, 10 mixed and 8 with missing data. To investigate the 
influence of handedness, right-handers were matched to the 
left-handers on initial severity (TT), verbal communication 
(ANELT) and speech production characteristics (AAT-Spontaneous 
Speech). 
Results and discussion 
It was not possible to find a good match for two patients; so 
eight pairs of left- and right handed-patients were formed. 
Six of the eight left-handers had a left and two a right 
hemisphere lesion. The results of the matching procedure 
showed that each patient of a pair fell in the same severity 
category for TT and ANELT Α-scale, yielding a total of 2 mild, 
4 average and 2 severe pairs for each test. The matching for 
speech characteristics showed a comparable symptomatology 
within pairs; only 5 of 48 category ratings for the whole 
group, differed two scale points (AAT - spontaneous Speech, 6 
scales, scale range 0-5). Table 24 summarises the mean scores 
of left- and right-handed patients for TT and ANELT A-scale, 
one and thirteen months post-onset (B-scale and Language 
Comprehension measure less general aspects of recovery) . 
TABLE 24. Hand preference and recovery from aphasia 
( 2 x 8 ptn). 
TEST : 
HAND 
PREF. 
RIGHT 
LEFT 
ANELT - A-SCALE 
1 MONTH 13 MONTHS 
MEAN S.D. MEAN S.D. 
25.1 11.1 39.6 12.5 
24.9 9.3 38.9 10.2 
TOKEN TEST (ERRORS) 
1 MONTH 13 MONTHS 
MEAN S.D. MEAN S.D. 
30.9 12.8 22.4 15.3 
30.3 12.9 17.8 14.0 
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To test the hypothesis that left-handers recover better 
than right-handers an analysis of variance was executed. The 
results for ANELT Α-scale revealed a significant effect for 
Outcome (Fl,14=52.65, p<.001), but no interaction with 
Handedness (Fl,14=.02, p=.90). A post-hoc t-test for paired 
samples revealed a significant outcome effect for left-handers 
(t=5.14, p=.001) as well as right-handers (t=5.13, p=.001). 
The same pattern of results held for TT: Outcome (F=28.72, 
p<.001) and no interaction with Handedness (F=1.02, p=.33). A 
post-hoc t-test showed that left-handers (t=5.61, p=.001) and 
right-handers (t=2.64, p=.03) improved to a comparable amount. 
To test the hypothesis, that left-handers are initially 
less severily disturbed than right-handed patients, the group 
of eight left-handers (N=8) was compared with the total group 
of non-left handers (Table 25) . No difference was found. 
TABLE 25. Handedness and severity of aphasia in the 
acute phase, L.H. η = 8; R.H. η = 134. 
TEST 
Α-SCALE I 
TOKEN TEST 
LEFT H. 
MEAN S.D 
24.88 9.30 
30.25 12.95 
RIGHT H. 
MEAN S.D. 
22.99 13.53 
34.92 14.53 
t-TEST 
t Ρ 
.39 .70 
-.89 .38 
Conclusions 
Left-handed patients suffering from aphasia consequent upon 
stroke, did not initially differ in level of severity of 
aphasia in general or verbal communication in particular. 
Furthermore left-handed patients did not recover more than 
right-handed patients that are initially matched for level of 
general severity, verbal communication and speech 
symptomatology. Finally, the incidence of left-handers (7%) in 
a sample of aphasie patients did not differ from the normal 
population. Or stronger, the sample can be indirectly biased 
against left-handedness because the inclusion criterion of 
left-hemisphere lesions might have lowered the incidence of 
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left-handers. Hence, the very low incidence of left handers in 
aphasia samples described earlier (Chapter 2) was not 
replicated. Given the representativeness of the sample, there 
is no evidence for either specific recovery or lethal 
mechanisms in left-handers suffering from aphasia. This 
conclusion must await further investigations using a fairly 
large sample of left-handers. 
Etiological factor: type of stroke 
Operationalisation 
The division of CVA in thrombo-embolic and haemorrhagic stroke 
was based on the patient's neurological status report, filled 
out by the physician in the acute hospital. Within-hemisphere 
localisation and extent of lesion were not considered. Because 
most CT information was based on early scans necessary for 
clinical diagnosis, the information was not suited for within-
hemisphere lesion localisation analysis. Neurological 
information was mainly used to guarantee the inclusion 
criteria, homogeneous etiology, differential diagnosis 
acquired aphasia and uni-lateral lesion. In the case that no 
CT-scan was available, neurological signs (paresis, insensibi­
lity, hemianopia etc.) in combination with any other imaging 
information available (EEG, angiogram, etc.) were used for 
judging which hemisphere was lesioned. 
To investigate the influence of type of stroke, 17 
haemorrhagic patients were matched to thrombo-embolic patients 
on initial severity (TT), verbal communication (ANELT) and 
speech production characteristics (AAT-Spontaneous-Speech). 
Results and discussion 
It was possible to match 15 out of a total of 17 haemorrhagic 
patients with 15 thrombo-embolic stroke patients. Each patient 
of a pair initially fell in the same severity category, 
yielding 2 minimal, 3 mild, 4 average and 6 severe pairs for 
TT and 3 minimal, 6 mild, 2 average and 4 severe pairs for 
ANELT Α-scale. Speech symptomatology was comparable within 
Prognosis for recovery 93 
pairs; only 12 speech category ratings in the whole group (6 
ratings for each of the 15 patients) differed two or more 
scale points (AAT - Spontaneous Speech-interview, 6 scales, 
scale range 0-5). Table 26 summarises the mean scores of 
haemorrhagic and thrombo-embolic patients for TT and ANELT 
Α-scale, one and thirteen months post-onset. 
TABLE 26. Type of CVA and recovery from aphasia (n = 2 χ 15). 
TEST : 
TYPE OF 
C.V.A. 
INFARCT. 
HAEMORR. 
ANELT - A-SCALE 
1 MONTH 13 MONTHS 
MEAN S.D. MEAN S.D. 
28.6 13.8 39.0 12.9 
28.5 12.8 38.6 14.2 
TOKEN TEST (ERRORS) 
1 MONTH 13 MONTHS 
MEAN S.D. MEAN S.D. 
29.1 15.8 16.5 15.4 
28.1 15.4 16.3 16.3 
To test the hypothesis of a better recovery for 
haemorrhagic patients an analysis of variance was executed. 
The results for ANELT Α-scale revealed a significant effect 
for Outcome (Fl,28=46.28, p<.001), but no interaction with 
Type of Stroke (Fl,28=.01, p=.91). A post-hoc t-test for 
paired samples revealed a significant outcome effect for 
haemorrhage (t=4.43, p=.00l) as well as thrombo-embolic 
infarction (t=5.27, p<.00l). The same pattern held for TT: 
A significant effect for Outcome (F=42.18, p<.001), no 
interaction (F=.05, p=.83) and post-hoc effects for 
haemorrhage (t=5.16, p<.001) and thrombo-embolic infarcts 
(t=4.23, p=.001). 
TABLE 27. Type of C.V.A. and severity in the acute phase 
haemorr.: N = 17, infarction : η = 125. 
TEST 
Α-SCHAAL I 
TOKEN TEST 
INFARCTION 
MEAN S.D 
22.63 13.30 
35.21 14.17 
HAEMORRHAGE 
MEAN S.D. 
26.47 13.34 
30.65 16.18 
t Ρ 
1.12 .27 
1.22 .22 
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To test the hypothesis that haemorrhagic patients 
initially are less severily disturbed than thrombo-embolic 
patients, the total group of seventeen haemorrhage patients 
was compared with the total group of infarcts (Table 27) . No 
difference was found. 
Conclusion 
Patients suffering from aphasia due to a haemorrhagic stroke, 
do not differ initially in level of severity nor do they 
recover differently, when compared to patients having aphasia 
due to a thrombo-embolic stroke. This is in contrast to what 
has been reported in the literature. This contradiction is 
probably due to the fact that the two recent studies that 
reported an advantage for haemorrhage (Holland et al., 1989; 
Basso, 1992), did not match patients on initial test 
performance and therefore make interpretations of differences 
in improvement difficult. Basso did match patients on lesion 
size, but the relation of lesion size with severity and speech 
characteristics is, certainly in individual patients, rather 
variable. 
General aphasie factors : type and severity of aphasia 
Operationalisation 
Severity of aphasia was measured by Token Test performance and 
categorised in four AAT standard severity categories: No/ 
minimal, Mild, Average and Severe aphasia (see Chapter 2, e.g. 
Table 3). 
Type of aphasia was based on AAT syndrome classifica-
tions; Broca, Wernicke, anomie and global aphasia. Patients 
not fitting into one of the four main aphasie types were 
categorised as either Non-Classifiable or Rest aphasia. 
.Results and discussion 
The means and standard deviations for each of the four tests 
for every syndrome and severity category are summarised in the 
Appendix. The main effects are summarised in Table 28. 
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TABLE 28. Prognostic value of general aphasie 
factors, total sample: η = 142 pts. 
(ANOVA, * = .05, ** = .01). 
PROGNOSTIC 
FACTORS 
INIT. CLASS. 
(B,G,W,A,) 
INIT. SEVER. 
(4 LEVELS) 
ACUTE PHASE 
ANELT AAT 
A B TT LC 
** ** ** ** 
** ** f ** 
RECOVERY 
ANELT AAT 
A B TT LC 
** ** ** -
** - # -
# = no analysis, TT=dependent and independent var. 
Class. = Broca, Global, Wernicke, Anomie, Not-Class. 
Severity levels: according to AAT - norms 
Acute effects 
Four patients classified as Rest aphasia were excluded from 
the analysis to prevent significant differences due to a 
ceiling for these patients. Type as well as severity of 
aphasia showed a strong effect in the acute stage 
(statistically and clinically significant) for all parameters. 
Recovery effects: Type of aphasia 
Type of aphasia (initial syndrome) turned out to be a strong 
predictor for outcome as measured by ANELT and Token Test, but 
not AAT-Language Comprehension. Given the fact that syndromes 
are strongly defined in terms of severity, the significant 
(statistical as well as clinical) sensitivity of the TT was 
not very surprising. The fact that no interaction with changes 
in Language Comprehension was found might be explained by the 
minor role of language comprehension problems in the 
definition of syndromes. 
Initial syndrome is a significant prognostic factor for 
changes in general severity and verbal communicative ability; 
ANELT and TT showed a comparable sensitivity to this factor 
Recovery effects: Severity of aphasia 
Because severity was defined in terms of TT categories, the 
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predictive value of initial level of general severity could 
only be evaluated for the ANELT and Language Comprehension 
test. The results revealed a strong interaction of initial 
severity with the ANELT Α-scale, but not with the B-scale or 
Language Comprehension. This indicated that the initial level 
of general severity is a good predictor for the chance to 
recover the ability to verbally communicate the content of a 
message. The lack of significance for B-scale might be 
accounted for by the fact that about half of the patients did 
not show 'intelligibility' problems one month post-onset. A 
strong relation between B-scale and TT was a priori not 
expected, because of the operationalisation of the concept of 
'intelligibility' as a function of speech and 'severity' as a 
function of pointing on the TT. The lack of significance for 
the interaction of initial TT performance and changes in 
Language Comprehension indicated that Language Comprehension 
is a modality specific test and both tests very likely measure 
different underlying constructs (for further discussion see 
Chapter 6). 
The 'weak' significant interaction of Classification χ 
Gender χ Language Comprehension pointed to a greater gain for 
males (n=21) than females (n=16) in the global aphasie group, 
contradicting the claim of Pizzamiglio et al. (1985) that 
globally disturbed women had a selective advantage for 
comprehension tasks (see introductory review). The post-hoc 
comparison showed that this difference in gain scores did not 
reach clinical significance. This negative interpretation is 
reinforced by the fact that no main effect nor any other 
significant interaction for gender was found. 
In summary, type and severity of aphasia are quite 
significant predictors of outcome, particularly if expressed 
as a function of verbal communication. 
Specific aphasie factors: speech production symptoms 
Type as well as severity of aphasia proved to be predictive of 
aphasia outcome. Syndromes are mainly defined in terms of 
general severity and a dominant, but not exclusive, pathology 
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occurring in speech production. The degree of language 
comprehension disturbances differs between syndromes, but is 
not decisive for classification. This broad description of 
syndromes does not allow an evaluation of the predictive power 
of severity and symptomatology as such. Initial severity 
already proved to be a strong predictor for ANELT A-scale 
only. In the following section the contribution of different 
speech production symptoms to the prediction of aphasia 
outcome is investigated with the emphasis on ANELT and Token 
Test as evaluation instruments. 
Selection and operationalisation of symptoms 
The ten minute AAT - interview formed the basis for the rating 
of the spontaneous speech. The following symptoms were 
selected from the ones included in the six AAT Spontaneous 
Speech rating scales: dysarthria (scale: Articulation and 
Prosody), recurring utterances, automatisms and stereotypes 
(Automatised behaviour), semantic paraphasias, empty speech, 
word finding difficulties (Semantic level), phonological 
paraphasias, neologisms (Phonological level), reduced syntax 
(Syntactic level). Only those symptoms occurring in the speech 
of at least 8 patients were considered appropriate for 
prognostic analysis. A frequency analysis revealed that the 
symptoms 'recurring utterances' (n=5 pts.), 'automatisms' (n=7 
pts.), and 'empty speech' (n=6 pts.) did not meet this 
criterion and were excluded from analysis. Furthermore, 'word 
finding difficulties' was excluded, because only six patients 
did not show these difficulties. The scoring of the occurrence 
of the selected symptoms strictly followed AAT definitions and 
criteria. 'Poor syntax' is not an AAT category as such and 
consisted of the combined AAT - Spontaneous Speech rating 
scale (Syntax Level) categories '1' and '2' (one / two word 
utterances + simple incomplete sentences). 
Results and discussion 
Main ANOVA results are summarised in Table 29. The mean scores 
for every symptom factor are summarised in the Appendix. 
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TABLE 29. Prognostic value of specific aphasie 
factors (ANOVA, * = .05, ** = .01). 
PROGNOSTIC 
FACTORS 
AAT-SPONT.SP.# 
DYSARTHRIA 
(sev/light/no 
STEREOTYPES 
(many/some+no 
SEM. PARAPH, 
many+some/no 
PHON. PARAPH. 
many+some/no 
PHON. NEOLOG. 
many/some/no 
POOR SYNTAX 
yes/no 
ACUTE PHASE 
ANELT AAT 
A B TT LC 
** ** ** -
- - - * 
** ** * -
** ** ** -
RECOVERY 
ANELT AAT 
A B TT LC 
- ** - -
* - * -
** ** * * 
** ** - -
# = criteria for occurrence and definitions 
according to A.A.T.-Dutch version 
Discussion of acute effects 
In the acute phase TT and both ANELT scales showed a strong 
statistically and clinically significant difference between 
patients exhibiting dysarthria, neologisms and/or poor syntax 
from the patients who did not show these symptoms. This 
general effect indicated that these symptoms very likely 
contribute to a general severity dimension. Patients showing 
stereotypes or paraphasias in their spontaneous speech did not 
differ in performance from patients not exhibiting these 
symptoms. 
Discussion of recovery effects 
'Dysarthria'. If the significance of the speech production 
factors for recovery is evaluated, a different picture 
emerges. Dysarthria only showed a significant interaction with 
gains on ANELT B-scale, a not unexpected result that 
contributes to the validity of the construct of 
'intelligibility' over time. 
Prognosis for recovery 99 
'Neologisms'. The initial occurrence of neologisms interacted 
statistically and clinically significantly with gains on both 
ANELT scales. The strong significance of the interaction with 
B-scale gains could be attributed to a ceiling effect. The 
group of patients without neologisms and the group with some 
neologisms initially showed a significantly higher level of 
intelligibility than patients exhibiting many neologisms. 
Consequently, the first group had already reached a ceiling at 
first testing and the second group reached a ceiling at final 
testing. Furthermore, the strong interaction might also be 
partly caused by an overestimation of the occurrence of 
neologisms if the speech is hardly intelligible. In this case 
experience has shown that the listener is prone to sometimes 
interpret intelligible neologisms, where there was actually 
nothing but a non-intepretable attempt to speak. 
The two tests, TT and AAT-Language Comprehension, that do 
not require the production of speech also showed a 'weak' 
significant interaction with neologisms. The strong 
significance for Α-scale together with a weaker significance 
for TT and AAT-Language Comprehension indicated that the 
production of neologisms is probably indicative of severe 
damage to the phonological system and as such contributes 
significantly to the general severity of the language 
disorder. 
'Poor syntax'. Last but not least, the factor 'poor syntax' 
showed a strong statistically and clinically significant 
interaction only with ANELT (both scales) but not with TT or 
Language Comprehension. The interpretation of a B-scale effect 
is again not possible because of a ceiling effect. The group 
'no poor syntax' showed significantly higher scores for 
'intelligibility' at the start than the 'poor syntax' patients 
and had nearly reached a ceiling at the first test moment. So, 
the factor 'poor syntax' only showed a valid and strong 
interaction with improvement on ANELT Α-scale. This effect 
cannot be explained as a general severity effect, because 
there was no interaction of poor syntax with TT whatsoever. 
Other investigations suggested already a relation between 
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'poor syntax' and succesful verbal communication. 
When investigating the validity of the ANELT an asymmetric 
relation between both ANELT scales was formulated: a patient 
cannot be more understandable than he is intelligible (Chapter 
2) . Only some agrammatic Broca patients violated this 
restriction and proved to be more understandable then they 
were intelligible. 
It was also shown that patients initially producing 
syntactically very poor utterances interspersed with 
automatised speech may develop a relatively rigid form of 
agrammatism (this chapter, Blomert & De Roo, 1992). These 
patients still showed rather poor syntax one year post-onset, 
but at the same time they showed a very high gain in verbal 
communicative ability. The authors could show that this was 
due to the fact that after one year, these patients mainly 
used primitive syntactic constructions (bare VP-structures), 
albeit very rich in information. "Repair glass" can be 
characterised as poor syntax, but is communicatively very 
adequate, if indeed you're standing in front of the optician 
with a pair of broken glasses in your hand and want to have 
these glasses repaired. 
In conclusion, poor syntax is a strong predictor for 
verbal communicative improvement. It may be inferred that in 
general improvement of verbal communication, and more 
particularly the adequacy in bringing across the content of a 
message, relates to or is consequent upon the development of 
more complex syntax. But also the evolution of 'poor syntax' 
in the form of elliptical speech may be interpreted as a 
strategic adaptation to improve communicative effectiveness 
(e.g. Heeschen & Kolk, 1988; Hofstede & Kolk, 1994; Kolk & 
Heeschen, 1992). 
General discussion and summary 
The sample used to evaluate the prognosis for aphasia was 
representative for a Dutch stroke population. The patients in 
the sample distributed well over type and severity of aphasia. 
This was probably due to the inclusion of many different kinds 
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of institutions, sampled from all over the country. 
A review of the literature showed that there is hardly 
strong evidence for or against most presumed prognostic 
factors in recovery from aphasia. The odds seem to indicate 
that biographic factors do not have predictive value for 
aphasia outcome, but the reported results are contradictory 
and the interpretations of the results often controversial. In 
the present study it was shown that the biographic factors 
age, gender and education did not have any predictive value 
for recovery from aphasia. This result is interpreted as 
strong negative evidence, because the sample was 
representative, the tests to evaluate recovery were 
standardised and normed and all patients were tested at the 
same moment post-onset in the acute as well as chronic stage 
of their aphasia. 
In spite of the strong predictive value attributed to it, 
no prognostic value for handedness was found. Left-handers 
were neither found to be less severely disturbed in the acute 
phase nor did they show any difference in outcome one year 
post-onset. The pairs of right- and left-handers were formed 
by matching patients on test performance in the initial stage. 
The fact that reliable and valid tests were used and the 
strictness of the matching procedure lend strong support to 
the negative results. This finding should however be 
substantiated in a study using a bigger sample than was used 
here (eight pairs). 
In contrast to the few literature reports, the nature of 
the stroke, haemorrhagic or thrombo-embolic infarction, did 
not lead to differences in initial severity or outcome one 
year post-onset. The fact that the other studies did not match 
patients on test performance or did not control time post-
onset may explain the difference. A definite interpretation of 
the results has to await a study in which the neurological 
variables are more strictly controlled than was the case in 
this study. 
The investigation of aphasie variables as prognostic 
factors for recovery revealed a very different picture. Type 
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as well as severity of aphasia turned out to be quite 
significant predictors of aphasia outcome. This was mainly 
true for the improvement of verbal communicative ability. 
The use of syndromes as prognostic factors for individual 
cases is very much restricted by the fact that syndromes are 
broadly defined and still describe quite heterogeneous groups 
of patients. Syndromes describe aphasie patients in terms of 
general severity and specific symptoms mainly occurring in 
speech production. Severity turned out to be a significant 
predictor mainly for verbal communicative performance. 
Unfortunately it is the case that the concept of general 
severity, as measured by Token Test performance, hardly has an 
interpretation in terms of underlying abilities (see for an 
elaborate discussion Chapter 6). So, although type as well as 
severity of aphasia showed prognostic value for recovery of 
mainly verbal communication, they do not allow an accurate 
interpretation of these effects. 
To further investigate the predictive value of general 
aphasie factors, the prognostic value of speech production 
symptoms was analysed. Dysarthria, the initial occurrence of 
neologisms and syntactically poor utterances turned out to be 
highly predictive for outcome of verbal communicative ability 
one year post-onset. Only the ANELT scale measuring the 
'understandability of the message' proved to be very sensitive 
to the syntactic quality of the speech. The other ANELT scale, 
measuring the intelligibility of the utterances, was the only 
measure sensitive to detrimental influences of voice quality 
due to dysarthric problems. The occurrence of neologisms in 
the acute stage proved to be a more general prognostic factor, 
because an influence on all four test parameters was found. It 
was concluded that neologisms may be interpreted as a sign of 
serious damage to the language processing system and as such 
significantly contribute to a general severity level. 
These results taken together strongly indicate that an 
analysis of aphasie symptoms may be very promising for a 
description of the course of recovery and the development of 
hypotheses about the nature of recovery. The results also show 
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that a functional language parameter as verbal communication 
is a very sensitive measure for the detection of change. 
The prognostic value of specific aphasie factors for the 
recovery from aphasia has to be further investigated in small 
group studies. The probably significant role of aphasie 
symptoms like automatisms, not included in this analysis, also 
deserves further analysis preferably in the form of single 
case comparisons (e.g. Blanken, 1991; Blomert & Schouws, 
1992) . 
The theory of cerebral dominance for language and the 
assumption of a differential latéralisation of language based 
on genetically determined factors such as gender and 
handedness are largely based on evidence from brain damaged 
patients (Caplan, 1987). The finding that none of the 
biographic factors had a prognostic value for recovery 
indicates that language may be less differentially organised 
as a consequence of genetic differences than is often assumed 
and/or the influence of these laterality differences on 
recovery from brain damage is much overemphasised and 
overestimated. The results of the present study provide at 
least support for the latter interpretation and indicate that 
the nature and precise locus of the damage to the language 
processing system are a much better predictor for recovery 
from aphasia. 
The fact that initial severity has significant prognostic 
value for verbal communicative outcome asks for further 
validity investigations of ANELT and TT. The relation of both 
tests over time is explored in more detail in the following 
chapter. 

5 
INITIAL SEVERITY AND OUTCOME OF RECOVERY 
A widely accepted opinion about the relation of initial 
severity and outcome of aphasia can be formulated as a rule of 
thumb: the lower the initial level of severity the less amount 
of improvement (see Chapter 4) . The investigation of the 
prognostic factors for recovery from aphasia showed that 
initial severity is a significant predictor of outcome of 
verbal communication, if severity is expressed in initial TT 
performance. An analysis of average gain scores in the first 
year post-onset indicated different recovery patterns within 
initial severity categories (see Chapter 3). It was also shown 
that initial severity level was related to outcome level. 
However the lack of a relation between initial level and 
amount of improvement indicated that the relation of initial 
severity and outcome needs a more detailed analysis. In this 
chapter outcome of recovery one year post-onset will be 
evaluated by means of two tests measuring general severity 
aspects of aphasia, ANELT and TT. Recovery is expressed in 
terms of number of patients showing a given amount of 
recovery, because the overall within group variances indicated 
that group averages obscured a variability of recovery 
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patterns (Chapter 3) . 
How much improvement is possible, if the initial deficit level 
is either mild, average or severe? How many patients of a 
given initial severity level improve to what level? 
Method 
The initial severity level and amount of improvement was 
established for every patient in the following way: 
Initial severity categories : 
ANELT: To operationalise initial level of severity of verbal 
communication, the sample of 141 patients was divided in four 
severity groups based on their ANELT performance at first 
testing, one month post-onset (one patient did not have a 
Token Test). Four levels of severity of verbal communicative 
disturbance were formulated in terms of the intervals provided 
by each ANELT scale, Α-scale (Understandability) and B-scale 
(Intelligibility): very severe (10-20 scale points), severe 
(21-30), average (31-40) and mild/no disturbance (40-49). 
TOKEN TEST: Conform the norms for the Dutch AAT version, TT 
performance was divided in four severity categories, expressed 
as amount of errors: No/minimal (0-6), Mild (7-23) , Average 
(24-40) and Severe (41-50). 
Improvement categories: 
To differentiate patients on the basis of improvement level, a 
criterion for a reliable and clinically relevant change was 
formulated (see Chapter 3) . The critical difference for A-
scale is a gain of 7 scale points, for B-scale 5 scale points 
and for TT 6 error points. Four improvement categories were 
defined in terms of the critical difference for each test: 
Α-scale: no (<8 scale points gain), some (8-14), good (15-28) 
and excellent ( >28) improvement. 
B-scale: no (<6 scale points gain), some (6-10), good (11-20) 
and excellent ( >2 0) improvement. 
TT : no (<6 errors gain), some (6-10), good (11-20), and 
excellent ( >20) improvement. 
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Results : ANELT: A-Scala 
The distribution of patients over the four recovery groups for 
every initial severity category is summarised in Table 30 for 
ANELT Α-scale (Understandability). 
TABLE 30. Initial severity and recovery : 
ANELT Α-scale, (represented by 
number of pts per category). 
INITIAL 
SEVERITY 
VERY SEV. 11-20 
SEVERE 21-30 
AVERAGE 31-4 0 
MILD 41-50 
TOTAL PTS. 
PERC. % 
GAIN 
NO SOME GOOD EXC. 
< θ 8-14 15-28 > 28 
35 13 21 7 
2 5 13 -
7 15 3 
21 
65 33 37 7 
46 23 26 5 
PTS 
TOT 
76 
20 
25 
21 
142 
% 
53 
14 
18 
15 
100 
The majority of patients (76=53%) were very severely 
disturbed one month post-onset. About half of these patients 
(46%) did not show any improvement and these patients 
basically remained totally incommunicative on a verbal level. 
Twenty of these patients did not score a single scale point 
either 1 or 13 months post-onset. It has to be stressed that 
these patients were physically able to endure a test session 
and went at least through the practice session and five test 
items to reach the break-off criterion. 
This negative result implied, that there was improvement 
possible for one out of two initially very severily disturbed 
patients: 17% showed some, 28% good and 9% excellent recovery. 
The fact, that patients in the category 'excellent' 
improvement could only emerge from this very severe group 
because of scale range, does in no sense reduce this 
unexpectedly positive result. The same pattern held for the 
'severe' category: only 10% of the patients did not show any 
recovery, whereas 2 5% showed 'some' improvement and the 
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majority of the patients in this severity category (65%) 
showed 'good' improvement (the highest attainable improvement 
category for this group, because of scale range). In the 
'average' severity category a group of 7 patients (28%) did 
not change, although possible with respect to scale range, and 
the rest (18 patients) improved from 'some' to 'good'. The 
'mild' group had already reached or was reaching a ceiling. 
Given the fact that 54% of the patients showed 
significant improvement, ranging from 'some' to 'excellent', 
one wonders how many patients recover to a non-disturbed, 
albeit probably different from permorbid, level. If a score of 
less than one critical difference from maximum (>42 for A-
scale) is accepted as a clinically relevant and significant 
criterion for mild or non-disturbed verbal communication, than 
19 (13%) patients already reached this level one month post-
onset and about one third of the patients (50=35%) had 
completely recovered one year post-stroke. 
Results : ANELT B-Scale 
The distribution of patients over four improvement categories 
within every initial severity category is summarised in Table 
31 for ANELT B-scale (Intelligibility). 
TABLE 31. Initial severity and recovery : 
ANELT B-scale (represented by number 
of pts per category). 
INITIAL 
SEVERITY 
VERY SEV. 11-20 
SEVERE 21-30 
AVERAGE 31-40 
MILD 41-50 
TOTAL PTS. 
PERC. % 
GAIN 
NO SOME GOOD EXC. 
< 6 6-10 11-20 >20 
8 3 9 8 
2 1 4 9 
2 4 16 
46 18 
58 26 29 17 
45 20 22 13 
PTS 
TOT 
28 
16 
22 
64 
130 
% 
22 
12 
17 
49 
100 
* 12 pts. missing 
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Twelve patients did not have a score for B-scale: six at 
first moment of testing, six different patients at last moment 
of testing. The test session of these patients was aborted, 
because the patient did not give an interpretable response to 
any of the first five test items. Unfortunately, these 12 
sessions were not recorded. 
Before a description of improvement patterns is given, it 
should be pointed out that the distribution of patients over 
severity categories of 'Intelligibility', differed from the 
distribution of patients on the Α-scale. Table 31 reveals that 
half of the patients in the whole sample did not or only 
mildly suffered from 'Intelligibility' problems one month 
post-onset, in contrast to the 85% of patients suffering from 
'understandability' problems. 
In the initially 'very severe' category, 29% of patients 
did not improve, 10% show 'some', 32% 'good' and 29% 
'excellent' recovery. In the category 'severe', 13% did not 
improve, 6% showed 'some', 25% 'good' and 56% 'excellent' 
improvement. In the initial 'average' severe category the 
pattern followed the overall high improvement found for more 
severily disturbed patients, 9% 'no', 18% 'some' and 73% 
'good' improvement. In contrast to the mildly disturbed 
patients on A-scale, 28 % of patients, mildly disturbed on B-
scale, still showed significant improvement. 
Accepting a score of less than one critical difference 
from maximum (>44 for B-scale) as a clinically relevant and 
significant criterion for mild or non-disturbed verbal 
communication, 46 patients (34%) already reached a non-
disturbed level one month post-onset and 97 (71%) showed full 
recovery one year later. 
From these results it is clear that the majority of 
patients in each of the severity categories did show the 
maximum attainable improvement, given the constraint of scale 
range. This overall good prognosis for 'Intelligibility' 
disorders is confirmed by the fact that three quarters of 
patients had almost or completely recovered one year post-
stroke. 
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Results : ToXen Test performance 
The distribution of patients over four improvement categories 
within every initial severity category is summarised in Table 
32 for ANELT B-scale (Intelligibility). 
TABLE 32. Initial severity and recovery : Token Test 
(represented by number of pts per category). 
INITIAL 
SEVERITY 
TT - ERRORS 
SEVERE > 40 
AVERAGE >23< 40 
MILD >6 < 24 
NO/MIN. > 7 
IMPROVEMENT = TT GAIN SCORES 1-13 MTHS 
NO 
< 6 
32 
4 
9 
6 
SOME 
6-10 
11 
5 
9 
1 
GOOD 
11-20 
15 
15 
δ 
EXCELL 
> 20 
6 
20 
TOT. 
PTS. 
64 
44 
26 
7 
% 
46 
31 
18 
5 
Legend: Improv. cat. in terms of: crit. diff. = 5 scale points 
Severity cat. according to Dutch AAT norm groups 
About half of the patients (64=46%) were severily 
disturbed initially. And again half of this group (32=50%) did 
not show any significant improvement in the first year post-
onset. The other 50% of the severily disturbed patients showed 
significant recovery to some degree: 17% showed 'some', 24% 
'good' and 9% even 'excellent' recovery. The group of patients 
exhibiting an 'average' level of severity one month post-onset 
showed a much more positive outcome pattern: 9% showed 'no' 
improvement, 11% 'some', 34% 'good' and 46% 'excellent' 
improvement. In the mildly disturbed group of patients 35% 
showed 'no' improvement, 35% 'some' and 30% 'good' 
improvement. 
General discussion 
The results show that Basso's statement (1992), "...the lower 
the level of performance at onset, the more limited the amount 
of recovery" (Chapter 4) , must be restated if verbal 
communication is the criterion for change. The statement is 
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correct insofar as it summarises the results of the usual 
studies that use average composite scores of several subtests 
of an aphasia battery for the expression of changes in the 
neurolinguistic deficit. If the evaluation of change is based 
on averages from rather heterogeneous groups, e.g. syndromes 
or fluency groups, than the most severely disturbed group of 
patients probably might indeed, on average, be the group 
showing the least improvement. 
The results showed that there is considerable variation 
in recovery patterns even within different initial severity 
categories. It was shown that half of the patients is 
initially severily disturbed and that half of these patients 
improved significantly in the first year post-onset. This was 
true for ANELT Α-scale as well as Token Test performance. The 
proportions of patients that improved within comparable 
severity categories defined for each tests did hardly differ. 
So, the relation between recovery pattern and initial severity 
category gave a comparable frequency of extent of improvement 
for each test. The comparability of an overall impression of 
recovery patterns for groups of patients does not necessarily 
imply that each test is sensitive to the same changes in the 
same patients. This issue is investigated in the next chapter. 
The use of standardised tests provided the possibility to 
define changes in terms of the critical difference and to 
reliably evaluate the amount of recovery for every patient. 
This approach clearly showed that the initial level of 
severity did not determine the amount of recovery in most 
patients. Only half of the patients in the severily disturbed 
group and less than half of the patients in the average 
disturbed group did show an amount of improvement proportional 
to their initial severity level. The other patients showed a 
variable degree of improvement not dependent on initial level 
of severity per sé. For instance, 39% of the patients that 
showed 'good' improvement on Token Test performance were 
initially severely disturbed, 39% average and 21% mildly, 
where this (lower) last percentage is partly due to ceiling 
effects. 
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A narrow interpretation of the statement "...the lower 
the level of performance at onset, the more limited the amount 
of recovery" may mean that it is particularly severe patients 
that can attain only a restricted amount of improvement. This 
interpretation would then fit the generally held opinion that 
global aphasia has a very poor prognosis (see Chapter 4). Most 
studies do not categorise levels of severity in terms of 
intervals on a scale, but classify according to syndrome, 
where global aphasia stands for severe disturbances in 
production and comprehension. 
To discuss the tenability of this narrow interpretation 
in relation to the data and the literature, ANELT and TT 
performance was evaluated for the patients that were 
classified as being globally aphasie. Twenty of the 35 very 
severely disturbed patients had a zero score both one and 
thirteen months post-onset for the Α-scale. Nineteen of these 
patients were classified as global and one as Wernicke 
aphasie. So, in general a poor prognosis for at least part of 
the very severely disturbed patients is confirmed. But it 
should not be neglected that six patients in the category 
'some' improvement, eight in the category 'good' and two in 
the category 'excellent' improvement (total 16 patients) had 
been classified as globally aphasie in the acute stage. If 
patients had been classified on a fluency dimension the varia­
bility of recovery patterns is expected to be worse, because 
fluency cuts across all severity and syndrome categories. 
A comparable pattern held for the distribution of initial 
global aphasia over improvement categories for B-scale: б 
patients had a zero score at the first and last test moments, 
2 improved a few scale points but less than a critical 
difference, 5 showed 'some', 8 showed 'good' and 10 patients 
showed 'excellent' improvement. 
This heterogeneity of recovery patterns for verbal 
communication within syndromes was confirmed by exploring the 
evolution of the acute global syndrome (Syndromwandel): 51% of 
patients initially classified as globally aphasie developed to 
a different syndrome in the course of the first year post-
Initial Severity and Outcome 113 
onset. Ten patients changed to Broca's aphasia, two to an 
atypical Wernicke aphasia, 4 became anomie and β patients 
could not be classified into any of these main syndrome 
categories (Blomert, 1993a). 
Taken together, these results clearly show that global 
aphasia is not an irreversible syndrome (Schuell et al., 1967) 
and half of these very severily disturbed patients do have 
realistic chances to recover at least to some degree. These 
results are strongly supported by a study of Sarno & Levita 
(1981, discussed in Chapter 4). They showed significant 
improvement of functional communication in 7 out of 7 global 
aphasie patients and none of these patients showed improvement 
on a standard test measure of general severity. 
A check on the distribution of sex and age for the 
improvement categories revealed an unequal distribution for 
only one category: the group of seven patients showing 
'excellent' improvement on Α-scale happened to consist of 
males only, all but one younger than 65 years of age (see 
Table 30) . A comparison of this seemingly disproportional 
distribution with the proportion of males and females in the 
rest of the recovery group yielded a marginal statistical 
significance (Chi-square=5.85, d.f.=2, p=.054). There was no 
sex or age bias in the group of patients with 'excellent' 
improvement on the B-scale: 11 males, 9 older than 64 out of 
17 patients. Nor was there any such bias in the other 
improvement categories. Given the small size of the 
'excellent' improvement group, and the fact that neither sex 
nor age showed any prognostic value for recovery, the unequal 
distribution in the 'excellent' improvement category for the 
Α-scale is interpreted as being not systematic in nature. 
In summary: it has been shown that in the first year 
post-onset, half of the patients, of which more than half were 
initially very severily disturbed, showed significant improve­
ment in their ability to communicate verbally. These results 
imply a high sensitivity of AN ELT for changes over time and 
emphasises the accuracy to discriminate different recovery 
patterns. 
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The finding that overall recovery patterns for different 
initial severity categories measured by means of ANELT and 
Token Test did not differ much may point to both tests as 
valid measures of a general severity factor. However, the 
different task demands of each test point to different under-
lying abilities and render the finding of a comparable sensi-
tivity over time somewhat puzzling. In the next and last 
chapter the construct validity of both tests in relation to 
their sensitivity over time is first critically discussed and 
then empirically evaluated. 
SEVERITY AND RECOVERY OF WHAT : 
TEST VALIDITY AND THE INTERPRETATION OF CHANGE 
Introduction 
Initial severity turned out to be a significant predictor for 
changes in verbal communicative ability (Chapter 4) . The level 
of initial severity was defined in terms of Token Test 
performance. An accurate interpretation of this significant 
prognostic effect is somewhat problematic, because the 
construct 'general severity' as measured by TT performance 
lacks an interpretation in terms of underlying abilities. The 
amount of recovery, expressed as gain scores for TT and ANELT, 
was analysed as a function of initial level of severity. The 
distribution of patients within each severity category over 
the improvement categories revealed a comparable pattern for 
each test (Chapter 5) . 
This overall comparability suggested that both tests 
might measure the same aspects of the aphasie disturbance. An 
analysis of the tests in terms of task demands indicates that 
each task reguires quite different skills. Token Test 
performance consists of the non-verbal execution of a verbal 
command, whereas ANELT requires a verbal response to a verbal 
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instruction. Comparable overall improvement patterns over 
groups of patients do not necessarily imply that each test is 
sensitive to the same changes in the same patients. Clear 
dissociations in performance within and between patients may 
be expected, if both tests measure different constructs and by 
implication different abilities. 
Any interpretation of a dissociation presupposes 
knowledge about test validity. In the following the construct 
validity of each test is critically reviewed. The validity of 
the asymmetry restriction for both ANELT scales is examined in 
time. Then improvement of TT and ANELT performance is compared 
and the consequences for test validity are discussed. 
Modality specific recovery and test validity 
The controversy over modality specific recovery is probably 
the best illustration of the influence of the real or presumed 
validity of a test on the interpretation of recovery patterns. 
It has been claimed that deficits in perception have a good 
outcome prognosis and/or recover earlier than production 
deficits (Prins et al., 1978; Basso et al., 1982; Pickersgill 
& Lincoln, 1983; to mention a few). To explain this selective 
advantage it was for instance hypothesised that the operation 
of extralinguistic compensatory mechanisms selectively favours 
improvement in receptive abilities (Lomas & Kertesz, 1978). 
Many recovery and therapy evaluation studies handle it as a 
well-established fact beyond discussion. However, this claim 
has been seriously criticised from a test validity point of 
view. Willmes & Poeck (1984) point out that the construct 
validity of many language comprehension tests might be at 
stake: 
"In vielen Tests sind die Aufgaben zum Sprachverständnis 
unverhältnismässig leicht. Sie bestehen aus wenigen, 
einfachen Aufforderungen, die der Patient oft durch das 
Verstehen von Schlüsselwörtern ausführen kann. Derartige 
Aufgaben besitzen nur eine geringe Konstruktvalidität, 
d.h. sie messen nicht nur das Sprachverständnis, sondern 
auch die Fähigkeit in einer Situation die richtigen 
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Schlussfolgerungen zu ziehen". 
Because the overall neurological condition of a patient 
recovers much in the early period, it is not implausible to 
postulate improvement in general problem solving abilities 
during this period. 
If recovery of speech production and comprehension is 
investigated, a comparison of the difficulty of the modality 
specific tests or a method to compensate for differences is 
usually not reported or even considered. In one of the rare 
cases that it is reported, a clear difference in test 
difficulty was found between production and comprehension sub-
tests of a standardised battery to evaluate recovery; word 
comprehension tests were much easier than word production 
tests (Richters et al., 1976). In this study the construction 
of the subtests 'confrontation naming' and 'pointing to 
objects on verbal command' followed the same principles. Words 
(items) in each test belonging to the same word class, were 
comparable in length and frequency and stimulus materials had 
a comparable form. Both tests did, however, differ 
significantly in test difficulty (mean percentage of patients 
succeeding for the items of a given test); 'naming' (mean 
p=.66) and 'pointing' (mean p=.94). In spite of this 
difference in test difficulty, it was concluded that speech 
production did improve much more slowly than comprehension. 
A second major and even more fundamental reason to 
reconsider the claim of a better recovery for comprehension is 
also a construct validity argument. This argument is based on 
the fact that many studies used and still use TT performance 
as a valid modality specific measure of language 
comprehension, which it definitely is not. The TT was designed 
to measure milder language comprehension deficits (De Renzi & 
Vignolo, 1962) and many still believe that it does so. The 
validity of the TT as a measure of comprehension deficits has 
been the subject of much research (for an overview see Boiler 
& Dennis, 1979; Orgass, 1986). The evidence that TT is not a 
modality specific language comprehension test is by now quite 
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convincing. The TT correlated with production as well as with 
comprehension tests to the same degree (e.g. Boiler & Vignolo 
1966). Different factor analyses of aphasie test battery 
performance revealed that expressive and receptive parts 
equally loaded on a general language factor, explaining most 
of the variance. The Token Test heavily loaded on this same 
factor (e.g. Cohen et al., 1976, 1980). Furthermore analysis 
of AAT performance showed that patients of different syndromes 
always show the same rank ordering in all modalities. This 
rank ordering coincides with their average TT performance 
(Willmes et al., 1980). Therefore TT can be accepted as a 
valid measure of general severity of aphasia, independent of 
type. Orgass (1986) elegantly summarised the available 
evidence and concluded: 
"Die Validität des Token Tests als Auslesetest wie als 
Masz für den globalen Schweregrad einer Aphasie ist 
unumstritten" 
A re-interpretation of TT validity makes it necessary to re-
evaluate the claim that language comprehension recovers faster 
and better than speech production. If the Token Test is now 
accepted as a general severity measure and used to evaluate 
recovery, a closer look at the validity arguments is needed. 
Token Test as a measure of general severity of aphasia 
The interpretation of the TT as a measure of general severity 
was strongly reinforced by the fact that a principal component 
or factor analysis of aphasia batteries always led to a first 
factor, explaining most variance. However, this does not by 
necessity mean, that this first factor, and with it TT, must 
be interpreted as a general language factor. 
"A more cautious interpretation must, however, take into 
account the large interindividual variability in level of 
impairment usually present in large unselected samples of 
aphasie patients and contributing to high intercorrela-
tions among subtests on the average. The high mean inter-
correlations could tend to override the pattern of rela-
tions among correlation coefficients, which itself could 
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be a stable property across different samples and various 
aphasia tests" (Willmes, 1993). 
Willmes and colleagues (1983) introduced a facet theory 
approach in combination with nonmetric multidimensional 
scaling methods to study aphasia test batteries and thereby 
avoiding the effects of the heterogeneity of unselected 
samples. Willmes (1993) showed that a nonmetric 
multidimensional scaling of AAT subtest parts results in a 
radex structure, with TT in the centre and the complex, more 
demanding parts of the other AAT-subtests, tending to be 
closer to this centre (Figure 3). 
FIGURE 3. Smallest Space Analysis of Dutch AAT subtest parts, 
(reprinted with permission of the author) 
®9 
language 
comprehension 
written language 
(N = 376 pts. (pts. with pts. scoring TT = 50 errors excluded) 
In a study investigating spontaneous recovery from 
aphasia by means of the AAT, basically the same radex 
structure was found for each measurement point in time 
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(Willmes & Poeck, 1984). The results of the application of 
facet theory combined with multidimensional scaling methods 
for aphasia batteries, supplemented and theoretically 
qualified the earlier factor analytic findings. This led 
Willmes (1993) to conclude that "among the aphasia assessment 
tasks in common use the Token Test is thought to best 
represent the core aphasie language problems" 
In the present study, Token Test was interpreted as a 
valid measure of general severity of aphasia. This interpreta-
tion is solely accepted on psychometric grounds, because there 
is as yet no widely accepted interpretation of TT construct 
validity in terms of underlying cognitive abilities. 
The fact that aphasie patients with and without severe 
comprehension problems perform worse than brain damaged 
patients without aphasia suggested that TT measures a central 
language processing deficit. This interpretation was 
reinforced by the finding that TT performance is independent 
of input modality. Poeck & Hartje (1979) found no differences 
in performance between an oral and a written form of the test. 
This held for the aphasie group as a whole as well as for 
different syndromes. They concluded that the test is sensitive 
to a supramodal deficit in aphasie patients. The contribution 
of non-verbal general cognitive abilities (e.g. Cohen et al., 
1980) and verbal and non-verbal memory (e.g. Cohen et al., 
1976; Lesser, 1976) did not prove to be all important. But as 
Orgass (1986) pointed out, the interpretation of the validity 
of TT as a measure of general severity of aphasia cannot be 
sufficiently explained by the significant load of TT on a 
strong first factor, interpreted as a language factor. 
If the TT is used as a research tool, the scarcity of 
substantive construct validity in terms of underlying 
abilities may lead to interpretation problems, dependent on 
the particular research paradigms. In the domain of 
experimental neurolinguistic research it is not an uncommon 
practise to match patients and even groups of patients on 
general severity, expressed in TT performance. This procedure 
is often adopted, independent of the input modality required 
Test Validity and Recovery 121 
for stimulus interpretation or the specific level of 
processing supposed to be manipulated in a given experiment. 
Although the patients are then matched on a basically vague 
notion of 'general severity', it is unclear which abilities 
have been matched and to what degree. An interpretation of 
group differences is bound to be confounded with differences 
in degree of impairment of some unknown variable. 
Together these findings and arguments show that the TT is 
a valid measure of the core language problems of aphasie 
patients, solely on psychometric grounds. The TT still is in 
need of a substantive construct validity argument. However, a 
Rasch model analysis of the TT provided a first substantive 
interpretation (Willmes et al., 1983). The TT performance of 
an unselected sample of 177 aphasie patients was analysed by 
means of a probabilistic test model. The results showed that 
solving parts I to IV of the Token Test requires a single 
uniform mode of processing in aphasie patients. This implied 
that a precise processing (e.g. identification, integration 
and temporal storage) of all auditorily presented information 
elements (shape, color and size) is a consistent and necessary 
requirement for succesfull TT performance. 
ANELT as a measure of general severity of aphasia 
The investigation of the construct validity of the ANELT 
showed that the test is measuring verbal communication. It was 
also shown that verbal communication may be interpreted as a 
general measure of severity (Chapters 2, 4 and 5). This last 
assertion is not only based on psychometric arguments. ANELT 
scores correlated highly with a judgement of the patient's 
ability to express themselves in a relatively free interview 
situation. Furthermore, significant others reliably judged the 
effectiveness of a patient's verbal communication in everyday 
life. The patient's ANELT performance corresponded very well 
to this independent judgement. ANELT Α-scale and significant 
others rank order patients in much the same way. The validity 
investigation also showed that ANELT rank orders syndromes on 
a general severity dimension (Chapter 2) . This rank ordering 
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resembled a rank ordering of syndromes in terms of severity. 
The investigation of prognostic factors for recovery from 
aphasia showed that ANELT is a sensitive measure for changes 
over time. Changes in general as well as specific aphasie 
characteristics mainly influenced recovery of verbal 
communicative ability, only partly influenced improvement in 
TT performance, and hardly influenced changes in language 
comprehension. Although characteristic aphasie symptoms mainly 
occur in speech production and it is only ANELT that asked for 
a spoken reaction, this finding underpins the sensitivity of 
ANELT for the range of possible aphasie disturbances. Taken 
together, these findings support the interpretation of verbal 
communication as a valid measure of general severity, 
predominantly in the domain of speech production. 
In the following the relation of both ANELT scales in 
time is examined. First, the asymmetric relation between 
'Understandability' and 'Intelligibility' will be related to 
the process of recovery. Next, changes over time in ANELT and 
TT performance will be compared. 
Validity of ANELT A- and B-scale for changes over time 
The validity analysis of the ANELT showed that both scales 
measure a general severity aspect augmented by unique 
characteristics of the concepts 'Understandability' and 
'Intelligibility' (Chapter 2). To investigate how far recovery 
processes have a general or a dissociative effect on changes 
in both aspects of verbal communication, improvement on each 
scale were compared within patients. 
Procedure 
Because the aim was to explore patterns of recovery, 
improvement was defined mainly in terms of the critical 
difference for each scale. Patients showing no change or less 
than a critical difference, were partitioned in 4 categories: 
'ZERO' improvement (zero score at first and last test), 
'FLOOR' (initially zero score and improvement < a crit.diff.), 
'CEILING' (initially within less than a crit. diff. from max.) 
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'STABLE' (no or less than a crit. diff. improvement and first 
and last score between one crit. diff. from zero and maximum). 
Patients showing improvement of at least one critical 
difference were divided into three categories : 
'SOME' improvement (at least 1,, but < 2 χ crit. diff.), 
'GOOD' (at least 2 χ crit. diff., but < 4 χ crit. diff.) 
'EXCELLENT' (at least 4 χ crit. diff.). 
These criteria, in scale points, are summarised in Table 33. 
TABLE 33. Criteria for recovery categories ANELT. 
GROUP 
ZERO 
BOTTOM 
CEILING 
STABLE 
SOME RECOV. 
GOOD RECOV. 
SUPER RECOV. 
SCALE A * 
Tl = T3 = 10 
T3 < 17 
Tl > 43 
T3 - Tl < 7 
7 < T3-T1 > 15 
14 < T3-T1 > 29 
T3 - Tl > 28 
SCALE В * 
TI = ТЗ = 10 
ТЗ < 15 
Tl > 45 
ТЗ - Tl < 5 
4 < ТЗ-Т1 > 11 
10 < ТЗ-Т1 > 20 
ТЗ - Tl > 20 
* Crit. Diff.: SCALE A > 7; SCALE В > 5 scale points 
Results and Discussion 
As reported earlier, 12 patients missed a score for B-scale; 
six at first and six others at last moment of testing. The 
patterns of improvement of verbal communication, expressed as 
changes in A- and B-scale scores, for the remaining 130 
patients are summarised in Table 34. 
Thirty-nine patients (30%) showed the same pattern of 
change on both scales; 19 of these patients (14.5%) did not 
chance and 20 (15%) showed at least significant change. 
Forty-seven patients (36%) showed at least one critical 
difference improvement on one or the other scale, whereas 49 
patients (38%) showed a significant dissociative recovery 
pattern. A dissociation is defined as a significant 
improvement on one and no improvement on the other scale. To 
interpret these dissociations it is necessary to recall the 
Asymmetry Assumption defining the relation of A- and B-scale 
(Chapter 2) : A patient cannot be more understandable than he 
is intelligible. Twenty-four patients recovering on A-scale 
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had a mild or non-disturbed 'Intelligibility' level already at 
first testing. Twenty five patients showed significant 
improvement in 'Intelligibility', without a change on A-scale, 
again in perfect agreement with the Asymmetry Assumption. 
TABLE 34. Relation 'Understandability' / 'Intelligibility': 
ANELT A- and B-scale recovery groups. 
A-SCALE 
GROUPS 
ZERO 
BOTTOM 
CEILING 
STABLE 
SOME R. 
GOOD R. 
EXCEL.R. 
TOTAL 
В - SCALE RECOVERY GROUPS 
Ζ В С S SR GR ER 
6 1 - 2 - 3 1 
- 1 2 - 4 3 1 
12 6 1 -
- - 7 - 4 1 1 
11 2 7 6 4 
- - 8 2 4 12 9 
- - 1 - 1 3 1 
6 2 41 6 26 29 17 
MISS 
7 
2 
2 
1 
12 
TOT 
20 
12 
19 
14 
33 
37 
7 
142 
However, one patient violated this restriction. This patient 
had already reached a ceiling on the Α-scale in the acute 
stage and at the same time showed an improvement of at least 
14 scale points on the B-scale. This implies that this patient 
was better in understandability than he was in intelligibility 
in the acute stage. The patient could not be classified in 
terms of AAT syndromes and showed mild articulation/prosody 
problems together with an ANELT Α-scale score of 43 and a fi­
scale score of 3 6 one month post-onset. One year later the 
patient was classified as Rest aphasie, had no articulation/ 
prosody problems and a maximum score for both ANELT scales. 
This case probably presents the only condition under which a 
violation is possible: the patient is just sufficiently 
intelligible to obtain a high understandability score, only if 
the intelligible parts of the response happen to coincide with 
the information containing parts of the response 
(intelligibility is rated over the whole response). 
Furthermore, all the patients in the ZERO and FLOOR 
categories of the B-scale appeared without exception in the 
same categories for the Α-scale. In contrast, 12 out of 32 
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patients belonging to the ZERO and FLOOR categories of the A-
scale, showed up in each of the improvement categories of the 
B-scale. So, the assumption of asymmetry for 'Understand-
ability' and 'Intelligibility' also holds for recovery 
patterns on both ANELT scales. 
These results confirm the validity of the ANELT construct 
of verbal communication as a measure of change. Each scale 
uniquely contributes to a valid description of change of 
verbal communicative abilities over time. 
Differential outcome as a function of two severity measures 
TT as well as ANELT validly measure a general severity factor. 
Given different task demands for each test and the possibility 
of a different time course and ceiling for the recovery of 
different cognitive abilities, dissociations of recovery 
functions for either test are expected. Before improvement 
patterns can be interpreted as dissociations, the base line 
relation between both tests in the acute stage has to be 
examined. Do both tests discriminate patients in a different 
way in the acute stage? 
Ά comparison of ANELT and Token Test in the acute stage 
Procedure 
The acute patients were divided into different severity 
categories for TT and ANELT scales. The severity categories 
for TT were the standard AAT categories and Α-scale severity 
categories corresponded to scale intervals. 
Results and discussion 
The distribution of patients, in the acute stage, over three 
severity categories for the TT and four categories for the A-
scale is summarised in Table 35 and for TT and B-scale in 
Table 36. A difference is accepted as a dissociation only if 
the severity level of a patient on one test differs at least 
one category from the level on the other test. Based on this 
criterion only 9% of patients showed a dissociative pattern 
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for A-scale and TT and 35% for B-scale and TT. This last 
finding confirmed that about one third of patients had only 
mild or no intelligibility problems. But for the patients that 
did suffer from intelligibility problems there was again good 
agreement between TT and B-scale severity categories. 
TABLE 35. Acute severity groups : Token Test & ANELT A-scale. 
INITIAL SEVERITY 
TOKEN TEST 
ERRORS 
SEVERE > 40 
AVERAGE >23< 40 
MILD >6 < 24 
NO/MIN. > 7 
TOTAL PTS. 
PERC. 
ANELT A - SCALE 
V. SEV 
10-20 
56 
17 
2 
-
75 
53 
SEVERE 
21-30 
6 
10 
2 
2 
20 
14 
AVER. 
31-40 
1 
10 
13 
1 
25 
18 
MILD 
41-50 
1 
7 
9 
4 
21 
15 
TOT 
64 
44 
26 
7 
141 
% 
46 
31 
18 
5 
100 
Legend: Improv. cat. in terms of: crit. diff. = 7 scale points 
severity cat. according to Dutch AAT- (TT) norm groups 
missing: 1 pt. has no TT score 
TABLE 36. Acute severity groups : Token Test & ANELT B-scale. 
INITIAL SEVERITY 
TOKEN TEST 
ERRORS 
SEVERE > 40 
AVERAGE >23< 40 
MILD >6 < 24 
NO/MIN. > 7 
TOTAL PTS. 
PERC. 
ANELT В - SCALE 
V. SEV 
10-20 
31 
1 
-
-
32 
23 
SEVERE 
21-30 
7 
8 
1 
-
16 
12 
AVER. 
31-40 
7 
8 
8 
-
23 
17 
MILD 
41-50 
15 
26 
17 
7 
65 
49 
TOT 
60 
43 
26 
7 
136 
% 
44 
32 
19 
5 
100 
Legend: Improv. cat. in terms of: crit. diff. = 5 scale points 
severity cat. according to Dutch AAT norm groups 
missing : 6 pts. do not have B-score 
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Patients ranged much better over the Α-scale than over 
the B-scale and Α-scale discriminated and rank ordered nearly 
all patients in very much the same way as the TT did. This 
means that, although both tests clearly differ in task demand, 
TT and ANELT measure aphasie variable(s) on a general severity 
dimension. It is stressed that this was true in the acute 
stage, 3-6 weeks post-onset. This first period can be 
characterised as a time where neurophysiological conditions 
are stabilising and compensatory mechanisms and behavioural 
strategies have not yet developed. 
An equivalent power to discriminate patients on a general 
severity dimension in the acute stage, does not necessarily 
imply that both tests are sensitive to quantitative and 
qualitative changes of the same variables in time. 
Ά comparison of improvement on TT and ANELT 
Token Test and ANELT Α-scale discriminate patients in the 
acute stage in a comparable manner. In that stage both tests 
measure the same aspects of the language disturbance. As the 
pattern of disturbances is still diffuse it can be inferred 
that both tests measure a general severity aspect. The 
question now is: Do TT and ANELT also measure the same aphasia 
aspects in the proces of recovery? 
Procedure 
Improvement over the first year on either test was expressed 
for every patient in one of four categories: Minimal, Some, 
Good and Excellent improvement (the same criteria as in 
Chapter 5) . Because the Α-scale measures a general aspect of 
the verbal communicative impairment and patients range well 
over the whole scale, only the Α-scale was compared to the TT. 
Only those patients that showed at least one scale point gain 
on Α-scale and TT and initial level below ceiling (one 
critical difference below maximum) were included. A 
dissociation in recovery pattern was accepted if the amount of 
improvement resulted in a gain category difference for each 
test. 
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Results and Discussion 
In Table 37 the patterns of recovery on ANELT and TT are 
summarised over patients. 
TABLE 37. Relating recovery measures (nr. of pts): 
gain scores = diff. 1 3 - 1 Mths p.o. 
TOKEN TEST 
GAIN 
M2 - Ml 
MIN. < 6 
LOW 6-10 
GOOD 11-20 
HIGH > 20 
TOTAL PTS. 
ANELT - A-SCALE 
MIN. LOW GOOD HIGH 
< 8 8-14 15-28 > 28 
6 7 3 -
2 7 8 -
3 13 15 3 
1 5 10 4 
12 32 36 7 
TOTAL 
PTS. 
16 
17 
34 
20 
87 
A = TT : 32 A < TT : 34 A > TT : 21 
About one third (n=37%) of the patients showed a 
comparable improvement pattern on both tests and the majority 
of the patients showed a dissociation between improvement on 
ANELT and TT: improvement A-scale < TT = 34 patients (39%) and 
A-scale > TT = 21 patients (24%) . 
The results show that both tests are sensitive 
instruments for the measurement of change. Although both tests 
measure a general severity dimension in the acute stage, each 
test measures different aspects in the course of recovery. The 
two ANELT scales turned out to be particularly sensitive to 
qualitative changes of the symptom complex. 
An asymmetric relation between verbal communication and 
general severity of aphasia 
This general dissociative pattern leads to the following 
argument. TT is a test of general severity of aphasia. ANELT 
measures verbal communication, which is itself a rather 
sensitive measure of general severity, predominantly in the 
domain of speech production. If the interpretation of both 
constructs is valid, then the following restriction on the 
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relation between the tests can be formulated: An improvement 
in verbal communication must be reflected to some degree in a 
reduction of general severity, whereas a reduction in general 
severity does not necessarily imply an improvement in verbal 
communication. If different abilities recover along different 
time scales, changes in general severity may reflect changes 
in only one modality or language process at a certain point in 
time and changes in another modality or process at an earlier 
or later moment of testing. 
This asymmetric restriction forbids an at least 'good' 
improvement on the Α-scale without at least some improvement 
on TT. On the other hand, 'good' improvement on TT without any 
improvement on the Α-scale should be very unlikely, though 
possible in principle. If however such a dissociation occurs, 
then this should be consequent upon deficits particularly 
detrimental to speech production, given the nature of the 
ANELT. 
To test this restriction, patients showing at least 
'good' (14 points) improvement on A-scale (2 χ the critical 
difference) and 'no' significant improvement (less than 6 
points, one critital difference) on TT were selected (Table 
37) . Also the unlikely condition (allowed under certain 
restrictions) of 'good' improvement (more than 11 points gain, 
2x critital difference) on TT and 'no' significant improvement 
(less than 7 points; one critital difference) on the A-scale 
was investigated. 
Seven patients (8%) showed such a dissociation of 
improvement: Four patients showed no significant improvement 
on the A-scale and 'good to excellent' improvement on TT and 
three patients really violated the restriction and showed no 
improvement on TT and 'good' improvement on the A-scale. 
The dissociations of the four patients must be due to 
deficits specifically detrimental to speech production, if the 
assumed restriction holds. 
The first patient showed a gain of 4 points on the A-
scale and 23 points on TT. He was initially classified as a 
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Broca patient. His spontaneous speech was severely dysarthric 
and was characterised by the occurrence of phonemic 
paraphasias and severe word finding difficulties (WFD). He 
also showed an average language comprehension problem. One 
year later the patient was classified as Rest aphasie, still 
mildly dysarthric and his spontaneous speech was mainly 
disturbed by WFD. His comprehension problem had become mild. 
The second patient showed a 6 point gain on the A-scale 
and 11 gain points on TT, a less extreme dissociation. The 
patient was initially classified as anomie aphasia with severe 
WFD as the dominant symptom in his perfectly intelligible 
(maximum B-scale score) spontaneous speech and he had no 
comprehension problems. After one year he was classifed as 
anomie aphasia and still suffered regular WFD. 
The third patient improved 7 points on the Α-scale and 17 
points on ТТ. He was initially classified as an atypical 
Wernicke aphasie, who showed neologisms, phonemic paraphasias, 
very severe WFD and much erroneous use of function words when 
speaking. He also had a mild comprehension disturbance. He 
changed to an anomie aphasia still characterised by severe 
WFD. His often interrupted sentences, presumably because of 
WFD, also still showed a frequently inadequate use of function 
words. 
The fourth patient showed a gain of 7 scale points on the 
Α-scale and 12 scale points on TT, a minor dissociation. At 
first it was not possible to classify the patient in one of 
the main syndrome categories. His highly intelligible speech 
(nearly maximum B-scale score) speech was mainly disturbed by 
severe WFD and the regular occurrence of neologisms and 
phonemic paraphasias. He also had a comprehension problem of 
average severity. After one year he changed to an anomie 
aphasia. His comprehension was only minimally disturbed, 
whereas his speech still showed severe WFD and some phonemic 
paraphasias, but no more neologisms. 
Only two of these patients showed some comprehension 
problems in the acute stage and this can therefore cannot 
account for the dissociation in recovery. But as predicted, 
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all four patients showed a symptomatology potentially 
detrimental to the production of intelligible speech 
(dysarthria) and/or the expression of a spoken message (mainly 
WFD) . 
The assumption of an asymmetric relation between general 
severity and verbal communicative ability does not allow a 
'good' recovery on the Α-scale without any significant 
improvement on TT. This assumption was violated by three 
patients. 
One patient improved 18 points on Α-scale and only 2 on 
TT. This last score was due to a ceiling effect for the TT. 
The patient hardly made any errors (6 points) on the TT one 
month post-onset and at the same time showed an average 
deficit of verbal communication and comprehension. He was 
initially classified as an anomie aphasie and showed severe 
WFD and some phonemic paraphasias in his spontaneous speech. 
These symptoms as well as the comprehension problems may have 
contributed to a diminished effectiveness in bringing across a 
message. It is unclear how this deficit relates to the nearly 
normal performance on TT. One year later he scored within the 
normal ranges on TT, AAT-Spontaneous Speech and Language 
Comprehension and B-scale. The patient was no longer 
classified as being aphasie and showed only minimal problems 
on the Α-scale. Because TT already showed a ceiling at first 
testing there is no real dissociation in recovery pattern. 
Another patient gained 21 Α-scale points and only 3 
points on TT. His verbal communication was very severely 
disturbed and difficult to judge because of severe 
disturbances of intelligibility. The aphasia was of an average 
severity level as measured by TT. The patient was first 
classified as a Broca aphasie with a severe dysarthria. His 
spontaneous speech was characterised by many filler-like 
stereotypes, severe WFD, neologisms, phonemic paraphasias and 
one or at most two word utterances. Language comprehension was 
mildly disturbed. After one year there was no change in TT (3 
points) or AAT-comprehension (1 point) performance. His speech 
still was dysarthric, but much less than in the acute stage 
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and was characterised by severe WFD, phonemic paraphasias and 
almost only agrammatic utterances. 
The final patient improved 20 Α-scale points and not a 
single point on TT. One month post-onset, verbal communication 
was severely disturbed and the aphasia was of an average 
severity level, according to TT. Her spontaneous speech was 
difficult to understand because of a severe dysarthria. Many 
neologisms and some WFD occurred in complex anf frequently 
interrupted sentences. She also suffered from a severe 
language comprehension problem. The patient could not be 
classified within one of the major syndromes. On the basis of 
her one year test performance the patient was now classified 
as a Broca's aphasie. A mild verbal communicative and 
comprehension disturbance were still measurable. Her 
spontaneous speech was still dysarthric, but much more 
intelligible and showed some WFD and some phonemic 
paraphasias. However, the most notable change occurred in the 
syntactic structure of her utterances. Her utterances had 
evolved from complex but chaotic and phrases with numerous 
cut-offs into simple utterances of a relatively invariable 
structure, best described as a form of agrammatism. 
These case analyses point out that only agrammatic Broca 
patients violated the restriction of asymmetric changes in 
general severity and verbal communication. Because only 2 out 
of 142 patients showed this violation, it is accepted that 
significant improvement in verbal communication will result in 
a reduction of general severity, because this improvement 
positively and systematically affects a concurrent measure of 
general severity. 
It is noteworthy that patients violating this restriction 
show a distinctive aphasie feature in their spontaneous 
speech, namely agrammatism. As was pointed out earlier 
(Chapter 2) only some Broca patients violate the asymmetry 
relation established for A- and B-scale. It has also been 
shown that the few patients who recovered minimally on a 
standard aphasia battery but much in verbal communicative 
ability, also developed agrammatic speech (Blomert & de Roo, 
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1992, Chapter 4). The restriction on the relation of A- and B-
scales as well as the restriction on the relation of the A-
scale and TT were both violated by patients that showed 
agrammatic speech production. As was pointed out earlier 
agrammatic utterances do not need elaborate syntactic 
structure to be rich in content information. However, only 
very few patients violated these restrictions and the relation 
between ANELT and TT in general holds. 
General discussion and summary 
Initial severity turned out to be a significant predictor for 
changes in verbal communicative ability. The level of severity 
is expressed as a function of TT performance. A description of 
improvement patterns for both TT and ANELT revealed a 
comparable pattern for each test. However, task demands 
indicate that each test is measuring different abilities and 
dissociation within and between patients may be expected. 
A comparison of TT and ANELT performance in the acute 
phase showed that about 90% of the patients showed a 
comparable degree of severity on each test. In the early 
period after stroke both tests discriminated patients on the 
same underlying general severity dimension. If changes over 
time on each test were compared within every patient, clear 
dissociations in test performance could be shown in two-thirds 
of the patients. An interpretation of these dissociations is 
critically dependent on the construct validity of the tests 
involved. An examination of the validity arguments for TT and 
ANELT offers the opportunity to formulate the relation between 
the constructs measured by each test. Research conducted 
during a quarter of a century did not provide a cohesive 
interpretation of the construct validity of the TT in terms of 
the underlying abilities necessary to execute the task. By now 
it has been convincingly shown that the TT is not a modality 
specific test of language comprehension disturbances, but a 
test of general severity, measuring the core language problems 
of aphasie patients. This interpretation, mainly based on 
psychometric arguments, was qualified by the Rasch model 
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analysis of Willmes et al. (1983). They showed that a 
consistent and accurate processing of all auditorily presented 
information elements is required to adequately solve the 
consecutive parts of the TT. 
Although the ANELT is a new test, some basic psychometric 
as well as substantive arguments have been provided for the 
interpretation of the construct as a measure of verbal 
communication. The significant others'judgement of the 
patients'level of verbal communication corresponded closely to 
the patients' ANELT performance. Furthermore, ANELT rank 
ordered aphasie syndromes on a general severity dimension and 
ANELT turned out to be very sensitive to changes in general 
(type and severity) and specific (symptoms) aphasie 
characteristics over time. On the basis of these results ANELT 
was also interpreted as a valid measure of general severity of 
aphasia, predominantly in the domain of speech production. 
The acceptance of these interpretations of TT and ANELT 
constructs led to the formulation of the following restriction 
on the relation of changes in TT and ANELT performance: A 
significant improvement in verbal communication must be 
reflected to some degree in a reduction of general severity, 
whereas a significant reduction in general severity does not 
necessarily imply an improvement in verbal communication. This 
assumption was accepted to hold in general, because only two 
percent of the patients violated this restriction. Two of the 
three patients to violate the restriction showed a consistent 
form of agrammatic speech. This means that only some of the 
agrammatic patients were able to communicate much more 
effective than their general severity level would justify. 
This communicative success seems directly related to their use 
of agrammatic utterances and lends support to the hypothesis 
that some patients develop elliptical speech as a strategic 
adaptation to improve communicative effectiveness (Kolk & 
Heeschen, 1992, Hofstede & Kolk, 1994). 
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On the basis of the results it may be concluded that 
ANELT is first, a valid measure of verbal communicative 
effectiveness of aphasie patients and second, a valid measure 
of general severity of aphasia, predominantly in the domain of 
language production. Last but not least, ANELT is a sensitive 
measure of changes that occur in an aphasie symptom complex 
over time. 
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Appendix 
Tables belonging to Chapter 4, part two; 
an empirical investigation of prognostic factors in aphasia 
Note: Every table presents the average scores (MEAN) and standard 
deviations (S.D.) for each testparameter, ANELT A- and B-scale, Token 
Test (TT) and AAT-subtest Language Comprehension (L.C.), one month 
(FIRST) and thirteen months post-onset (LAST) used to evaluate a 
given prognostic factor. А, В and LC scores are expressed as value 
points, TT scores are expressed in errors. The table number always 
refers to the table number in the text of Chapter 4 in which the 
ANOVA results are presented. 
TABLE 23A. Biographic factor : sex. 
TEST 
A 
В 
T.T. 
L.C. 
MALE N=8 3 
FIRST 
MEAN S.D. 
22.92 13.68 
33.87 14.59 
33.43 14.92 
67.65 30.86 
LAST 
MEAN S.D. 
33.69 14.07 
42.69 11.89 
23.02 16.95 
87.29 26.90 
FEMALE N=59 
FIRST 
MEAN S.D. 
23.34 12.90 
34.88 15.33 
36.37 13.68 
62.25 30.10 
LAST 
MEAN S.D. 
32.78 14.89 
43.18 10.98 
25.32 17.15 
81.82 26.89 
TABLE 23B. Biographic factor : education. 
TEST 
A 
В 
T.T. 
L.C. 
LOW N=90 
FIRST 
MEAN S.D. 
21.37 12.63 
32.21 15.21 
35.80 14.08 
61.44 30.53 
LAST 
MEAN S.D. 
31.41 14.11 
41.94 11.71 
26.06 17.02 
82.01 27.81 
HIGH N=44 
FIRST 
MEAN S.D. 
27.82 14.31 
37.95 13.63 
30.73 15.19 
74.79 29.29 
LAST 
MEAN S.D. 
38.20 13.77 
45.14 11.17 
17.57 15.39 
94.26 21.72 
TABLE 23C. Biographic factor : age. 
TEST 
A 
В 
T.T. 
L.C. 
< 65 Years N=60 
FIRST 
MEAN S.D. 
22.70 14.43 
35.11 14.74 
34.56 14.80 
60.88 31.74 
LAST 
MEAN S.D. 
33.33 15.10 
43.49 11.77 
23.14 17.48 
87.02 25.16 
> 65 Years N=82 
FIRST 
MEAN S.D. 
23.38 12.52 
33.01 14.97 
34.73 14.26 
68.70 29.34 
LAST 
MEAN S.D. 
33.29 13.91 
42.46 11.35 
24.60 16.75 
83.64 28.21 
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TABLE 23D. Biographic factors : age χ education. 
TEST 
A 
В 
T.T. 
L.C. 
AGE < 65 YEARS 
LOW N=34 
FIRST 
MEAN S.D. 
20.03 13.27 
33.71 15.71 
36.15 14.91 
53.96 28.43 
LAST 
MEAN S.D. 
29.74 15.29 
41.29 12.93 
26.94 18.59 
82.21 27.03 
HIGH N=25 
FIRST 
MEAN S.D. 
26.76 15.43 
37.33 13.61 
32.68 15.00 
68.19 34.72 
LAST 
MEAN S.D. 
37.96 14.02 
45.96 9.98 
18.72 15.08 
93.21 21.79 
TEST 
A 
В 
T.T. 
L.C. 
AGE > 65 YEARS 
LOW N=56 
FIRST 
MEAN S.D. 
22.18 12.28 
31.35 15.00 
35.59 13.71 
65.86 31.18 
LAST 
MEAN S.D. 
32.43 13.39 
42.32 11.04 
25.54 16.18 
81.89 28.51 
HIGH N=19 
FIRST 
MEAN S.D. 
29.21 12.99 
38.74 14.00 
28.16 15.46 
85.46 12.27 
LAST 
MEAN S.D. 
38.53 13.81 
44.05 12.77 
16.05 16.08 
95.67 22.17 
TABLE 23E. Biographic factors : gender χ age. 
TEST 
A 
В 
T.T. 
L.C. 
AGE < 65 YEARS 
MALE N=42 
FIRST 
MEAN S.D. 
22.81 14.95 
34.87 14.71 
34.24 15.32 
62.36 32.47 
LAST 
MEAN S.D. 
33.90 15.02 
43.07 12.22 
23.37 17.63 
87.66 26.44 
FEMALE N=18 
FIRST 
MEAN S.D. 
22.44 13.54 
35.65 15.26 
35.28 13.96 
57.60 30.91 
LAST 
MEAN S.D. 
32.00 15.63 
44.56 10.81 
22.61 17.61 
85.47 22.43 
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TEST 
A 
В 
T.T. 
L.C. 
AGE > 65 YEARS 
MALE N=41 
FIRST 
MEAN S.D. 
23.02 12.42 
32.87 14.60 
32.61 14.66 
73.47 28.38 
LAST 
MEAN S.D. 
33.46 13.20 
42.30 11.68 
22.68 16.46 
86.93 27.67 
FEMALE N=41 
FIRST 
MEAN S.D. 
23.73 12.76 
33.15 15.49 
36.85 13.70 
64.36 29.96 
LAST 
MEAN S.D. 
33.12 14.74 
42.62 11.14 
26.51 17.03 
80.28 28.70 
TABLE 28A. General aphasie factor : initial classification. 
TEST 
A 
В 
T.T. 
L.C. 
GLOBAL N=47 
FIRST 
MEAN S.D. 
10.55 1.14 
18.56 13.52 
48.02 2.81 
37.97 23.90 
LAST 
MEAN S.D. 
17.06 9.48 
31.31 14.02 
41.33 8.86 
61.22 25.39 
WERNICKE N=13 
FIRST 
MEAN S.D. 
24.69 10.43 
43.23 6.30 
36.08 14.74 
63.80 29.43 
LAST 
MEAN S.D. 
37.46 10.83 
49.00 1.86 
25.69 16.09 
85.69 30.03 
TEST 
A 
В 
T.T. 
L.C. 
BROCA N=10 
FIRST 
MEAN S.D. 
18.80 10.10 
31.11 8.92 
31.40 8.38 
88.00 21.07 
LAST 
MEAN S.D. 
37.00 8.87 
45.00 6.99 
17.50 13.92 
97.90 14.14 
ANOMIC N=33 
FIRST 
MEAN S.D. 
37.36 7.66 
45.39 5.11 
21.97 12.04 
88.08 17.62 
LAST 
MEAN S.D. 
45.85 3.43 
49.24 2.11 
11.48 8.86 
103.47 12.20 
TABLE 28B. General aphasie factor : initial severity. 
TEST 
A 
В 
T.T. 
L.C. 
NO/MINIMAL N=7 
FIRST 
MEAN S.D. 
41.14 9.01 
47.57 3.10 
3.57 2.82 
101.25 14.97 
LAST 
MEAN S.D. 
46.86 3.80 
50.00 .00 
1.43 2.15 
111.83 8.59 
MILD N=26 
FIRST 
MEAN S.D. 
36.62 9.23 
42.69 6.65 
15.46 4.79 
95.67 13.05 
LAST 
MEAN S.D. 
45.12 3.89 
49.00 1.50 
7.96 5.33 
106.60 9.66 
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TEST 
A 
В 
T.T. 
L.C. 
AVERAGE N=44 
FIRST 
MEAN S.D. 
26.68 11.77 
39.58 9.59 
32.50 5.17 
75.61 20.65 
LAST 
MEAN S.D. 
42.59 5.62 
47.95 3.80 
14.48 9.75 
97.30 11.05 
SEVERE N=64 
FIRST 
MEAN S.D. 
13.34 6.41 
24.37 15.74 
47.34 3.01 
43.82 26.40 
LAST 
MEAN S.D. 
20.70 11.56 
35.40 14.16 
39.50 9.82 
65.67 27.17 
TABLE 29A. S p e c i f i c aphas ie factor : d y s a r t h r i a . 
TEST 
A 
В 
T.T. 
L.C. 
NO N=65 
FIRST 
MEAN S.D. 
29.69 13.03 
43.65 8.42 
28.61 14.80 
75.94 25.23 
LAST 
MEAN S.D. 
40.15 10.96 
48.90 2.38 
16.91 14.26 
95.03 23.50 
TEST 
A 
В 
T.T. 
L.C. 
MILD N=35 
FIRST 
MEAN S.D. 
22.20 11.50 
34.94 10.85 
33.69 12.95 
68.93 26.86 
LAST 
MEAN S.D. 
35.77 12.09 
46.31 6.43 
21.17 16.48 
87.71 21.02 
TEST 
A 
В 
T.T. 
L.C. 
SEVERE N=23 
FIRST 
MEAN S.D. 
16.52 10.81 
23.29 11.92 
40.96 10.28 
62.44 28.98 
LAST 
MEAN S.D. 
26.17 12.87 
35.91 10.67 
32.09 15.26 
79.30 24.35 
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TABLE 29B. Specific aphasie factor : stereotypes. 
TEST 
A 
В 
T.T. 
L.C. 
MANY N=9 
FIRST 
MEAN S.D. 
19.56 10.41 
44.88 4.97 
34.89 13.75 
74.20 27.49 
LAST 
MEAN S.D. 
35.33 12.26 
48.33 4.30 
22.44 15.55 
91.78 23.39 
SOME/NO N=97 
FIRST 
MEAN S.D. 
28.08 12.83 
39.80 10.02 
29.47 13.78 
75.66 25.26 
LAST 
MEAN S.D. 
39.59 10.42 
47.51 5.09 
17.66 14.97 
92.91 22.24 
TABLE 29C. Specific aphasie factor : semantic paraphasia's. 
TEST 
A 
В 
T.T. 
L.C. 
YES N=27 
FIRST 
MEAN S.D. 
27.78 9.70 
44.07 6.70 
30.52 12.92 
79.00 13.58 
LAST 
MEAN S.D. 
42.89 5.70 
48.63 3.16 
17.30 12.61 
98.85 12.55 
NO N=70 
FIRST 
MEAN S.D. 
28.80 13.39 
39.07 10.28 
27.54 13.52 
80.60 22.77 
LAST 
MEAN S.D. 
40.66 8.72 
47.90 3.84 
15.22 13.49 
95.93 18.19 
TABLE 29D. Specific aphasie factor : phonological paraphasia's. 
TEST 
A 
В 
T.T. 
L.C. 
YES N=59 
FIRST 
MEAN S.D. 
28.12 11.02 
40.17 8.56 
29.61 12.34 
83.24 17.66 
LAST 
MEAN S.D. 
41.75 7.20 
48.17 3.73 
15.27 12.20 
99.05 12.06 
NO N=46 
FIRST 
MEAN S.D. 
26.41 15.10 
37.63 14.21 
30.29 15.85 
67.26 28.33 
LAST 
MEAN S.D. 
35.98 13.32 
45.75 7.73 
20.98 16.97 
85.71 29.54 
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TABLE 29E. Specific aphasie factor : phonological neologisms. 
TEST 
A 
В 
T.T. 
L.C. 
NO N=57 
FIRST 
MEAN S.D. 
31.93 12.26 
43.61 8.70 
25.81 14.70 
81.16 22.45 
LAST 
MEAN S.D. 
41.47 8.93 
48.82 3.04 
15.75 14.03 
96.04 20.01 
TEST 
A 
В 
T.T. 
L.C. 
SOME N=19 
FIRST 
MEAN S.D. 
25.84 10.35 
39.00 9.61 
32.21 11.89 
68.93 19.10 
LAST 
MEAN S.D. 
40.47 7.01 
47.00 5.00 
19.11 13.80 
95.89 12.13 
TEST 
A 
В 
T.T. 
L.C. 
MANY N=29 
FIRST 
MEAN S.D. 
19.41 11.90 
29.78 11.77 
36.68 10.37 
71.73 28.71 
LAST 
MEAN S.D. 
33.97 13.86 
43.67 8.92 
20.86 16.26 
86.14 29.83 
TABLE 29F. Specific aphasie factor : poor syntax. 
TEST 
A 
В 
T.T. 
L.C. 
YES N=31 
FIRST 
MEAN S.D. 
16.97 7.80 
31.10 10.62 
36.67 9.09 
73.32 24.80 
LAST 
MEAN S.D. 
34.06 10.04 
45.74 5.42 
22.70 15.79 
84.71 25.06 
NO N=70 
FIRST 
MEAN S.D. 
33.04 11.16 
43.97 6.54 
25.91 14.01 
79.70 22.35 
LAST 
MEAN S.D. 
42.97 7.86 
48.99 2.29 
14.61 13.05 
98.38 18.46 

SUMMARY 
Acquired aphasia is a language disorder caused by damage to 
the central nervous system. This damage may result in impair-
ments of speaking, understanding, reading and/or writing. Most 
research in aphasia concentrates on an explanation of the 
language deficit in terms of underlying disturbances of 
language processes. Such an approach focusses on the impair-
ment and does not account for the functional dimension of 
language behaviour. In how far is the patient still able to 
use language in a meaningful way, despite his deficit? In 
other words, how effective is a patient in communicating a 
message in daily life, despite impairments of a syntactic, 
semantic, phonological and/or articulatory nature? 
Knowledge about functional language use of aphasie 
patients contributes to an understanding of the complex 
processes underlying verbal communication. Furthermore, it is 
difficult to understand recovery mechanisms if the language 
changes are observed outside the context where they developed. 
Recovery from aphasia may be attributed to some restoration of 
premorbid function and to a remarkable reorganisation of the 
damaged system. An adequate evaluation of recovery processes 
therefore has to include a measure of functional language use, 
next to neurolinguistically defined measures. 
In spite of the widely recognised need to study aphasie 
language in a functional context, no reliable and valid 
instruments existed that measure verbal communicative 
abilities of aphasie patients. Therefore the Amsterdam-
Nijmegen Everyday Language Test (ANELT) was developed and 
standardised on a large sample of aphasie patients. The test 
measures the adequacy with which information is verbally 
communicated in everyday life situations, relatively 
independent of the linguistic form of the utterances used. A 
second explicit goal of the test is the measurement of changes 
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over time. Verbal communication was defined as a function of 
the understandability of the message to be communicated and 
the intelligibility of the utterances per se. The test items 
consist of familiar everyday life situations like calling a 
doctor or talking with a neighbour or a sales clerk. The 
communicative adequacy of each response is then judged in 
terms of the understandability and intelligibility. 
The construction principles and the reliability and 
validity investigations of the test were described in Chapter 
two. The psychometric analysis established the ANELT as a 
reliable instrument for assessing verbal communicative 
abilities of individual aphasie patients. The test also turned 
out to be well-suited for the measurement of changes over 
time: the instrument itself is stable over time (test-retest), 
consists of two psychometrically identical parallel versions 
and is sensitive to relatively small differences. It was shown 
that ANELT performance strongly related to an independent 
criterion of verbal communicative effectiveness in a free 
interview situation. ANELT performance also related strongly 
to the level of verbal communicative ability in real life, as 
judged by the partner of the patient. An investigation of the 
contribution of different language abilities like naming, 
repetition and comprehension to the construct verbal 
communication convincingly showed that it is mainly the 
capacity to retrieve meaningfull words which determines the 
level of verbal communicative effectiviness. 
Chapters three to six describe the main results of a 
prospective multicentered study investigating recovery from 
aphasia by means of neurolinguistic and functional measures. 
All 142 patients were tested in the acute stage, one month 
post-onset, and one year later, thirteen months post-onset. 
Changes in language behaviour were evaluated by means of parts 
of a standard aphasia test, the Aachen Aphasia Test (AAT), and 
a functional language test, the ANELT. The overall sensitivity 
of the selected assessment instruments was evaluated in Chap-
ter three. Significant average improvement was measurable for 
the whole sample on all test parameters; ANELT, Token Test and 
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the AAT subtest Language Comprehension. 
Given this general improvement, the relative contribution 
of biographic as well as aphasie factors to recovery from 
aphasia was investigated in Chapter 4. It could be shown that 
biographic factors, like age, gender, educational level and 
handedness do not have a prognostic value for recovery, where-
as general, initial type and severity of aphasia, and specific 
aphasie factors, mainly phonological and syntactic symptoms, 
showed a predictive value for aphasia outcome after one year. 
The finding of a significant relation between initial 
severity level and outcome after one year was further 
investigated in Chapter five. A very global interpretation of 
the overall outcome pattern showed that one third of the 
patients did not change, one third did to some degree and the 
last third recovered to a non-disturbed level of verbal 
communication. However, there was quite some variation in 
recovery patterns even within different initial severity 
categories. Half of the patients were initially severily 
disturbed on a standard measure of general severity (Token 
Test) and on a measure of verbal communicative abilities 
(ANELT). Again half of these severily disturbed patients 
showed significant improvement, varying from some to excellent 
recovery on both tests. The comparability of overall outcome 
patterns for Token Test and ANELT indicated that both tests 
measure comparable aspects of a general severity dimension of 
aphasia. 
The sensitivity of each test for changes over time was 
analysed in more detail in Chapter six. It was found that a 
majority of the patients showed a dissociation of improvement 
on both tests. An interpretation of these dissociations within 
patients is crucially dependent on a critical evaluation of 
the construct validity of each test. The validity 
investigations showed that ANELT rank ordered aphasie 
syndromes on a general severity dimension. The within patient 
comparisons in the acute stage justify an interpretation of 
the Token Test and the ANELT as valid measures of general 
severity of aphasia. A comparison of the task variables 
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involved in each test indicates that each test also clearly 
measures different underlying abilities; TT requires a non-
verbal response, whereas ANELT explicitly asks for a verbal 
response. The construct validity in relation to the 
sensitivity of each test was also evaluated in this chapter. 
If recovery outcome, expressed as gain scores for each test, 
was compared for every patient, clear dissociative patterns 
turned out to be the rule rather than the exception. 
Together these findings support the interpretation that 
ANELT is not only a valid test of verbal communicative 
abilities of aphasie patients, but also a valid test of the 
general severity of aphasia, predominantly in the domain of 
speech production. ANELT and Token Test proved to be sensitive 
measures of change in the first year post-onset. However, only 
ANELT turned out to be particularly sensitive to quantitative 
and qualitative changes of the speech production symptoms 
defining the characteristic aphasie symptom complexes. 
SAMENVATTING 
Verworven afasie is een taalstoornis veroorzaakt door een 
beschadiging van het centrale zenuwstelsel. Deze beschadiging 
kan problemen veroorzaken met spreken, luisteren, lezen en/of 
schrijven. Veel onderzoek in de afasie richt zich op een 
verklaring van dit tekort in termen van stoornissen van de 
onderliggende taalprocessen. Deze benadering verschaft inzicht 
in de aard van de talige beperkingen, zonder daarbij de func-
tionele dimensie van het taalgedrag te betrekken. In hoeverre 
is een patient nog in staat om taal zinvol te gebruiken, 
ondanks de taalstoornissen? Met andere woorden, in hoeverre is 
een patient in staat om in het dagelijkse leven een boodschap 
verbaal over te brengen, ondanks syntactische, semantische, 
fonologische en/of articulatorische beperkingen van het 
taalgebruik? 
Kennis van functioneel taalgebruik bij afasiepatienten 
kan een bijdrage leveren aan het inzicht in de processen die 
samen de verbaal communicatieve vaardigheid bepalen. Herstel-
processen die optreden na het ontstaan van een afasie, bij-
voorbeeld, zijn moeilijk te begrijpen als de veranderingen 
niet geplaatst worden in een functionele context. Herstel van 
afasie kan worden toegeschreven aan een gedeeltelijke 
restitutie van met name taalfuncties geholpen door een functi-
onele reorganisatie van het beschadigde systeem. Een adequaat 
onderzoek van herstelprocessen dient dan ook naast neurolin-
guistisch gedefinieerde maatstaven, gebruik te maken van 
evaluatie instrumenten, die functioneel taalgebruik meten. 
Tot voor kort bestond er geen betrouwbaar en valide meet-
instrument om de verbaal communicatieve vaardigheid van 
afasiepatienten te meten. Dit, ondanks de evidente behoefte om 
taaigestoord gedrag ook in een functionele context te onder-
zoeken. Mede daarom werd de Amsterdam-Nijmegen Test voor 
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Alledaagse Taalvaardigheid (ANTAT) ontwikkeld en gestandaardi-
seerd op een grote landelijke steekproef. De test neet de 
adequaatheid waarmee een patient in staat is informatie ver-
baal te communiceren in het leven van alledag, relatief onaf-
hankelijk van de linguistische vorm van de gebruikte uitingen. 
Daarnaast is de test expliciet ontwikkeld voor het meten van 
veranderingen van de verbaal communicatieve vaardigheid in de 
tijd. Verbale communicatie werd gedefinieerd als een functie 
van de begrijpelijkheid van de boodschap en de verstaanbaar-
heid van de uiting op zich. De test items bestaan uit bekende 
alledaagse situaties, zoals het bellen van de dokter of een 
gesprek met een verkoper in een winkel of met de buurman. De 
reactie van de patient in elk van deze situaties wordt dan 
beoordeeld op de mate van begrijpelijkheid en de verstaanbaar-
heid. 
In Hoofdstuk twee werden de constructie principes en het 
onderzoek van de betrouwbaarheid en de validiteit van de test 
onderzocht. De psychometrische analyse toonde aan dat de ANTAT 
voldoet aan alle criteria die gesteld mogen worden aan een 
betrouwbaar meetinstrument van de verbaal communicatieve 
vaardigheid van individuele afasiepatienten. De test bleek ook 
geschikt te zijn voor het meten van veranderingen: de test is 
stabiel in de tijd (test-hertest), bestaat uit twee 
psychometrisch identieke, maar inhoudelijk verschillende 
parallel tests, en is sensitief voor kleine verschillen. 
Het validiteitsonderzoek toonde aan dat de ANTAT een goede 
samenhang vertoont met een vergelijkbare maat voor de beoorde-
ling van de verbaal communicatieve adequaatheid in een vrije 
interview situatie. Daarnaast bleek dat de ANTAT-prestatie een 
goede samenhang vertoonde met het niveau van de verbaal commu-
nicatieve vaardigheid in het werkelijke leven van alledag, 
zoals deze door de partner van de patient werd beoordeeld. Het 
onderzoek van de bijdrage van diverse taalvaardigheden, zoals 
benoemen, nazeggen en begrijpen, aan het construct verbale 
communicatie toonde aan dat het vrijelijk kunnen beschikken 
over betekenisvolle woorden veruit de belangrijkste 
determinant is van de verbaal communicatieve effectiviteit. 
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In de hoofdstukken drie t/m zes werden de voornaamste 
resultaten beschreven van een prospectieve studie naar het 
herstel van afasie in Nederland. Alle 142 CVA-patienten, die 
in de steekproef werden opgenomen, werden zowel één als 
dertien maanden na het ontstaan van de afasie onderzocht. De 
patiënten werden op beide testmomenten onderzocht met delen 
van een standaard afasie test, de Akense Afasie Test, en een 
functionele taaltest, de ANTAT. Alvorens de prognose voor en 
de uitkomst van het herstel in het eerste jaar aan een nader 
onderzoek te onderwerpen, werd eerst de sensitiviteit van de 
meetinstrumenten voor veranderingen vastgesteld in Hoofdstuk 
Drie. Het bleek dat zowel de ANTAT, de Token Test en de AAT 
Taalbegrips-subtest een gemiddeld significant herstel te zien 
gaven. 
Dit overall herstel-effect, maakte het mogelijk de rela-
tieve bijdrage van zowel biografische als taalpathologische 
factoren aan dit herstel in Hoofdstuk vier te onderzoeken. Het 
bleek dat de biografische factoren, leeftijd, sexe, oplei-
dingsniveau en handvoorkeur geen prognostische waarde hadden 
voor het herstel van afasie. Daarentegen bleken algemene 
taalpathologische factoren, zoals type en ernst van de afasie, 
en specifieke taalpathologische factoren, hoofdzakelijk fono-
logische en syntactische symptomen, een voorspellende waarde 
te hebben voor het niveau van het verbaal functioneren na één 
jaar. Het feit dat alleen de ANTAT gevoelig bleek voor veran-
deringen van articulatorische en syntactische aard 
onderstreept de zinvolheid van een functionele taalmaat voor 
het herstel van afasie. 
Het feit dat de initiële ernst van de afasie een belang-
rijke voorspeller bleek voor de uitkomst van het herstelproces 
werd nader onderzocht in Hoofdstuk vijf. Een vrij globale 
interpretatie van de herstel effecten laat zien dat éénderde 
van de patiënten géén enkel herstel te zien gaf, éénderde in 
elk geval een clinisch relevant herstel vertoonde en éénderde 
herstelde tot een niet-gestoord niveau van verbale communica-
tie. Een minder grove analyse liet echter zien dat er een 
behoorlijke variatie van herstelpatronen optreedt zelfs binnen 
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elk van de onderscheiden initiële ernst categorieën. De helft 
van het totaal aantal patiënten was in de acute fase ernstig 
gestoord, gemeten in termen van zowel algemene ernst als 
verbaal communucatieve vaardigheid. Van deze ernstige groep 
patiënten herstelde de helft niet. De andere helft vertoonde 
een patroon dat varieerde van weinig tot zeer goed herstel. 
Het feit dat de uitkomst voor de verschillende initiële ernst-
categorieën een vergelijkbaar beeld te zien gaf voor de Token 
Test en de ANTAT werd geïnterpreteerd als een indicatie dat 
beide tests vergelijkbare aspecten van een algemene 
ernstdimensie meten. 
In Hoofdstuk zes werd de gevoeligheid van beide tests 
voor veranderingen geanalyseerd voor elke patient. Het bleek 
dat een ruime meerderheid van de patiënten een dissociatief 
herstel op beide tests te zien gaf. Een interpretatie van de 
gevonden dissociaties berust voornamelijk op een critische 
evaluatie van de constructvaliditeit van elke test. Het vali-
diteitsonderzoek en het onderzoek in de acute fase geven 
sterke argumenten voor een interpretatie van Token Test én 
ANTAT als geldige maten van algemene ernst van afasie. Een 
vergelijking van de taakvariabelen van elke test, wijst echter 
op de betrokkenheid van verschillende onderliggende 
vaardigheden. De ANTAT verlangt tenslotte een verbale en de TT 
een non-verbale reactie. De overeenkomsten tussen beide tests 
in de acute fase en de veelvuldige dissociaties in de 
herstelperiode leidden samen tot de volgende interpretatie: De 
ANTAT is niet alleen een valide maat voor verbaal 
communicatieve vaardigheden, maar mag ook geintepreteerd 
worden als een geldige maat voor algemene ernst van afasie, 
primair op het gebied van de taalproduktie. 
Samengevat bleek dat zowel ANTAT als Token Test gevoelige 
instrumenten zijn voor het meten van veranderingen in het 
eerste jaar na het ontstaan van de afasie. Het bleek echter 
ook dat vooral de ANTAT gevoelig is voor guantitatieve en 
gualitatieve veranderingen van het initiële symptomencomplex. 
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